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ATSDR and its Public Health Assessment
ATSDR is the Agency for T o x i c Substances and Disease Registry, a federal public health
agency. ATSDR is part of the Public Heal th Service in the U . S . Department of H e a l t h andHuman Services. ATSDR is not a regulatory agency. Created by S u p e r f u n d legislation in
1980, ATSDR's mission is to prevent or mitigate adverse human health e f f e c t s and
diminished quality of l i f e resulting from exposure to hazardous substances in the
environment.
The S u p e r f u n d l egi s la t ion directs ATSDR to undertake actions related to public health.
One of these actions is to prepare public health assessments for all sites on or proposed for
the Environmental Protection Agency's National Priorities List, including sites owned or
operated by the federal government.
During ATSDR assessment process the author reviews available information on
» the levels (or concentrations) of the contaminants,
• how people are or might be exposed to the contaminant^ and
• how exposure to the contaminants might a f f e c t people's health
to decide whether working or living nearby might a f f e c t p eop l e s ' health, and whether there
are physical dangers to people , such as abandoned mine sha f t s , unsafe bui ld ings , or other
hazards.
Four types of information are used in an ATSDR assessment.
1) environmental data; information on the contaminants and how peop l e could come in

contact with them
2) demographic data; information on the ethnicity, socioeconomic s tatus, age, and

gender of p eop l e living around the site,
3) community health concerns; reports from the public about how the site a f f e c t s their

health or quality of l i f e
4) health data; information on community-wide rates of i l lne s s , disease, and death

compared with national and state rates
The sources of this information include the Environmental Protection Agency (EPA) and
other federal agencies, state, and local environmental and health agencies, other ins t i tu t ions ,
organizations, or individuals, and peop l e living around and working at the site and their
representatives.
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S U M M A R Y

T h i s document i s an a d d e n d u m to the p r e l i m i n a r y p u b l i c h e a l t ha s s e s sment p r e p a r e d f o r t h e R i c h a r d s o n F l a t T a i l i n g s s i t e b y t h eA g e n c y f o r T o x i c S u b s t a n c e s a n d Di s ea s e R e g i s t r y ( A T S D R ) i n J u l y1990 .
T h e R i c h a r d s o n F l a t T a i l i n g s S i t e l i e s i n a broad v a l l e yn o r t h e a s t o f Park C i t y , U t a h - - a p p r o x i m a t e l y 1^ m i l e s f r o mP r o s p e c t o r S q u a r e , which i s the nearest d e v e l o p e d part o f thec i t y . T h e p r o p o s e d N P L s i t e i n c l u d e s a t a i l i n g s pond area a tR i c h a r d s o n F l a t and an a d j a c e n t s e c t i o n o f S i l v e r Creek wheret a i l i n g s have a c c u m u l a t e d . F o r p u r p o s e s o f t h i s a s s e s s m e n t ,t h o s e areas are c o n s i d e r e d on site; and all o ther areas off site.The s i t e i s r emo t e; f o u r bu s ine s s e s and two p r e s e n t l y vacantr e s i d e n c e s are w i t h i n 1 m i l e o f the s i t e . Occas ional t a i l i n g sworkers and c y c l e r s are among the few who are e x p e c t e d to havev i s i t e d th e s i t e .
T a i l i n g s are a was te p r o d u c t g enera t ed by mining a c t i v i t i e s .S a m p l i n g r e s u l t s have i d e n t i f i e d a f e w m e t a l s o f p o t e n t i a lconcern. H o w e v e r , p e o p l e are not be ing e xpo s ed at l e v e l s ofp u b l i c h e a l t h concern in any known c o m p l e t e d expo sure p a t h w a y atthe s i t e . F u r t h e r m o r e , i t does not a p p e a r l i k e l y that e xpo sur e sa s s o c i a t e d wi th any p a s t or pr e s en t p o t e n t i a l exposure p a t h w a ywould exceed l e v e l s o f p u b l i c h e a l t h concern. F i n a l l y , b l o w i n gd u s t , th e s i n g l e community h e a l t h concern e x p r e s s e d , p o s e s noa p p a r e n t p u b l i c h e a l t h hazard . F o r th e s e r ea sons , t h e A g e n c y f o rT o x i c S u b s t a n c e s a n d Di s ea s e R e g i s t r y ( A T S D R ) h a s c o n c l u d e d thatt h i s s i t e p o s e s no a p p a r e n t p u b l i c h e a l t h hazard due to p a s t orpre s en t e xpo sur e s . H o w e v e r , s hou ld the s i t e , or areas near thes i t e where s i g n i f i c a n t l e v e l s of c on taminant s may be f o u n d , bed e v e l o p e d i n t h e f u t u r e f o r r e s i d e n t i a l p u r p o s e s , t h e p e o p l e w h ol ive on top of soil contaminat ed at s i g n i f i c a n t l e v e l s w i l l haveg r e a t e r e xpo sur e d u r a t i o n to soil than tho s e who l ive near thes i t e or worked on the s i t e . In t h i s case, l e v e l s of c o n t a m i n a n t son or very c l o s e to the s i t e would be at l e v e l s of h e a l t hconcern. Because we are not c e r ta in of the f u t u r e of t h i s s i t e ,A T S D R c o n s i d e r s t h e R F T s i t e t o p o s e a n i n d e t e r m i n a t e p u b l i ch e a l t h hazard f o r f u t u r e e xpo sur e .
A T S D R ' s H e a l t h A c t i v i t i e s Recommenda t i on Panel ( H A R P ) h a se v a l u a t e d the d a t a and i n f o r m a t i o n d e v e l o p e d in the R i c h a r d s o nF l a t T a i l i n g s P u b l i c H e a l t h A s s e s s m e n t . T h e pane l d e t e r m i n e dt h a t , because o f th e a p p a r e n t l a ck o f p a s t and p r e s e n t p u b l i ch e a l t h hazard s and community h e a l t h concerns , no f o l l o w - u p h e a l t ha c t i v i t i e s are i n d i c a t e d at t h i s t ime.
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B A C K G R O U N D

T h e A g e n c y f o r T o x i c S u b s t a n c e s a n d Di s ea s e R e g i s t r y ( A T S D R ) , i nA t l a n t a , G e o r g i a , i s a f e d e r a l agency w i t h i n t h e U . S . D e p a r t m e n tof H e a l t h and Human S e r v i c e s and is a u t h o r i z e d by theC o m p r e h e n s i v e Environmental R e s p o n s e , C o m p e n s a t i o n , and L i a b i l i t yAct o f 1980 (CERCLA) to conduct p u b l i c h e a l t h a s s e s s m e n t s a thazardous was t e s i t e s . A T S D R has, under th i s m a n d a t e , eva lua t edt h e p u b l i c h e a l t h s i g n i f i c a n c e o f t h i s s i t e .
T h i s document i s an addendum to a p r e l i m i n a r y p u b l i c h e a l t has s e s sment p r e p a r e d i n J u l y 1990 f o r t h e R i c h a r d s o n F l a t T a i l i n g ss i t e ( R F T s i t e ) b y A T S D R a f t e r t h e U . S . Environmental P r o t e c t i o nA g e n c y ( E P A ) f i r s t p r o p o s e d t h e s i t e f o r t h e N a t i o n a l P r i o r i t i e sL i s t ( N P L ) o n J u n e 1 4 , 1988 ( U S E P A 1 9 9 2 b ) . A c o p y o f t h eprevious h e a l t h assessment is prov ided in A p p e n d i x D. InF e b r u a r y 1991, in r e s pon s e to p u b l i c comments on i t s p r o p o s e dl i s t i n g , EPA reevaluat ed s i t e s c or ing and w i thdr ew th e s i t e f r o mc o n s i d e r a t i o n f o r t h e N P L . E P A again p r o p o s e d t h e s i t e f o r t h eN P L i n F e b r u a r y 1992 a f t e r m o d i f y i n g i t s H a z a r d Ranking S y s t e mand o b t a i n i n g new s i t e i n f o r m a t i o n . T h e r e f o r e , in r e s p o n s e too u r l e g i s l a t i v e m a n d a t e , A T S D R h a s p r e p a r e d t h i s p r e l i m i n a r yp u b l i c h e a l t h assessment addendum that reevaluate s ava i lab l es i t e - r e l a t e d i n f o r m a t i o n a n d relevant p u b l i c h e a l t h i s sue s .
A . S i t e D e s c r i p t i o n a n d H i s t o r y
The RFT s i t e l i e s in a broad v a l l e y n o r t h e a s t o f ParkC i t y - - a p p r o x i m a t e l y 1^ m i l e s f r o m P r o s p e c t o r S q u a r e , which i s thenearest d e v e l o p e d part o f th e c i t y . F i g u r e s 1 and 2 ( A p p e n d i x A)show f e a t u r e s o f t h e v i c i n i t y a n d s i t e . A T S D R ' s d i s c u s s i o n s wi thE P A i n d i c a t e that t h e p r o p o s e d N P L s i t e i n c l u d e s a t a i l i n g s pondarea at Richardson F l a t (Area A on F i g u r e 2) and an a d j a c e n ts e c t i o n o f S i l v e r Creek where t a i l i n g s have a c c u m u l a t e d ( A r e a Bo n F i g u r e 2 ) . T h u s , f o r p u r p o s e s o f t h i s a s s e s s m e n t , A r e a s A a n dB are considered on site; and all other areas off site. Area Ai s e n c l o s e d w i t h i n the s e c u r i t y f e n c e shown in F i g u r e 2; Area Bp a r a l l e l s t h e f e n c e and i s i m m e d i a t e l y o u t s i d e i t .
N P L S i t e C o m p o n e n t s

T a i l i n g s Pond
T h e t a i l i n g s d i s p o s a l pond covers a p p r o x i m a t e l y 1 6 0 acre s;t a i l i n g s a r e a s much a s 1 0 - f e e t t h i c k ( U S E P A 1 9 9 2 a ) . T h e pondhas not been used since mining a c t i v i t y s t o p p e d in 1982. Duringa s i t e v i s i t in 1 9 9 2 , ATSDR observed that the d i s p o s a l area i se s s e n t i a l l y f l a t and may near ly have reached i t s p r a c t i c a ls t o r a g e c a p a c i t y . No water was p o n d e d at that t ime . M o s t o f the
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t a i l i n g s are covered wi th soil or a dense g r o w t h of a s a l t grassthat has a t h i c k root mat ( E & E 1 9 9 2 ) .
T h e owner, U n i t e d Park C i t y Mines ( U P C M ) , r e p o r t e d t o A T S D R thatt a i l i n g s were pr e s en t when they purcha s ed the p r o p e r t y in 1953 .UPCM r e p o r t s that th e ir p r o p e r t y boundary e x t e n d s beyond th ef e n c e shown on F i g u r e 2; however, the boundary was not d e f i n e df o r A T S D R . Under U P C M ' s owner sh ip , most o f t h e t a i l i n g s wered i s p o s e d be tween 1969 and 1982 f r o m mines that were owned by UPCMand l ea s ed by Park C i t y V e n t u r e s and N o r a n d a M i n i n g , I n c . (USEPA1 9 9 2 a , U S E P A U n d a t e d ) . T a i l i n g s were t r a n s p o r t e d f r o m t h e mines i t e s by s lurry p i p e l i n e ; U P C M r epor t s that one to two p e o p l ewere p r e s e n t at the s i t e to moni tor the d e l i v e r y . EPA r e p o r t e drumors t h a t , in ear l i e r years, t a i l i n g s were t r a n s p o r t e d to thes i t e v ia S i l v e r C r e e k , and UPCM r e p o r t e d that t r a n s p o r t mode wasnever used. ATSDR does not cons ider that p o s s i b l e t ran spor t modeto be a s u b s t a n t i v e issue and doe s not a d d r e s s it f u r t h e r in t h i sa s s e s s m e n t . U P C M r e p o r t s that water f r o m t a i l i n g s t r a n s p o r t ,s u r f a c e water runon, and snowmelt were conta ined w i t h i n the pondand e l i m i n a t e d t h r o u g h evapora t i on rather than d i s c h a r g e d toS i l v e r Creek . U P C M r e p o r t s i t i n t e n d s t o main ta in i t s mines , th et a i l i n g s p i p e l i n e , and the t a i l i n g s d i s p o s a l area and w i l l reuset ho s e f a c i l i t i e s when mining again becomes e c o n o m i c a l l y v iab l e .U P C M r e p o r t s they w i l l n o t d e v e l o p t h e p r o p e r t y f o r r e s i d e n t i a luse , i n d u s t r i a l u s e - - o t h e r than m i n i n g , or for park s orr e c r ea t i ona l uses.
A U t a h D e p a r t m e n t o f Environmental Q u a l i t y ( U D E Q ) r e p r e s e n t a t i v er epor t ed rumors that some t a i l i n g s had been removed and used offs i t e for sewer and road c o n s t r u c t i o n . An EPA c o n t r a c t o r a l s or e p o r t e d use of t a i l i n g s m a t e r i a l s for sewer and road baseb a c k f i l l b u t d i d n o t p r o v i d e s u p p o r t i n g i n f o r m a t i o n ( E & E 1 9 8 7 a ) .UPCM said there has been no a c t i v i t y of that nature since 1981;a l t h o u g h , there may have been e a r l i e r . Because of u n c e r t a i n t yabout t a i l i n g s being taken of f s i t e and a s s o c ia t ed l o c a t i o n s andany human exposure p o t e n t i a l , ATSDR cannot a d d r e s s t h i s i s sue.
I n 1974, p l a n s were a p p r o v e d f o r Park C i t y V e n t u r e s t o c on s t ruc tan embankment and p e r i m e t e r d ik e s to c on ta in the t a i l i n g s anda s s o c i a t e d t r a n s p o r t water ( E & E 1 9 8 9 ) . A d iv er s i on d i t c h w a sexcavated on s i t e to route r u n o f f water around the t a i l i n g si m p o u n d m e n t . T h e d i t c h b eg in s east o f t h e t a i l i n g s , p a s s e s t h es ou thern edge o f t h e c u r r e n t l y c o n f i g u r e d t a i l i n g s p o n d , and endsin a marshy area of about 10 acres near the embankment. EPAr e p o r t s tha t d i t c h w a s excavated t h r o u g h zones o f t a i l i n g s ( U S E P A1 9 9 1 b ) . No chemical a n a l y s e s are known to c o n f i r m whethert a i l i n g s are p r e s en t w i t h i n the d i t c h a l i g n m e n t . H o w e v e r , in1 9 9 2 , ATSDR reviewed a 1953 areal p h o t o g r a p h that a p p e a r s to showt a i l i n g s e x t e n d e d we l l to the s ou th at that t i m e , to C o u n t y Road.T h a t p h o t o g r a p h , t o g e t h e r w i th A T S D R ' s on- s i t e observation o f
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t a i l i n g s - l i k e zones w i t h i n the d i t c h s l o p e , s u g g e s t that one ormore s egment s of the d i t c h were excavated through t a i l i n g sm a t e r i a l s . During that v i s i t , A T S D R not ed that d i t c h s l o p e s werebe ing r egraded and covered wi th soil to reduce eros ion and o f f -s i t e t r a n s p o r t o f t a i l i n g s .
I n J u n e , 1 9 8 5 , a n E P A contrac tor ob ta ined p h o t o g r a p h s o f c l o u d so f f u g i t i v e dus t moving o f f s i t e a s a r e s u l t o f s t r o n g winds ( E & E1 9 8 7 a ) . UPCM said they began p l a c i n g soi l over th e t a i l i n g s andp l a n t i n g v e g e t a t i o n in 1983. In 1992 , UPCM e s t i m a t e d that theyhad covered about 85% of the t a i l i n g s area and that the t a i l i n g ss h o u l d b e c o m p l e t e l y covered wi th soil in 1993 ( E & E 1 9 9 2 ) . AnEPA c o n t r a c t o r r e p o r t s that UPCM i n t e n d s t o p l a c e soil on th esmall part of the t a i l i n g s area that current ly has no soil coveror s a l t gra s s . The c on t ra c t o r e x p r e s s e d concern about f u t u r edust because some of the cover s o i l s are th in ( l e s s than 6 inchest h i c k ) and s a l t gras s may d i s a p p e a r i f the s i t e becomes dr i er .UPCM r e p o r t s most cover s o i l s are being excavated f r o m higherground nor th ea s t o f t h e t a i l i n g s d e p o s i t . A T S D R w a s i n f o r m e dtha t the w o r k f o r c e c o n s i s t s of two to f o u r p er s on s who arep r o v i d e d wi th r e s p i r a t o r s t o u s e dur ing d r y , d u s t y weather. H a u lroads are watered during such weather.
T h e f e n c e that e n c l o s e s t h e t a i l i n g s d e p o s i t w a s c o n s t r u c t e dr e c e n t l y . A T S D R observed that g a t e s were l o c k e d . B e f o r ee r e c t i n g the f e n c e , m o t o r c y c l i s t s and c a t t l e were r e p o r t e d on thep r o p e r t y ( A T S D R 1 9 9 0 , E & E 1 9 8 7 a ) . S h e e p have been observed o n
a d j a c e n t p r o p e r t y .

S i l v e r Creek F l o o d P l a i n T a i l i n g s
L a r g e f l o o d p l a i n t a i l i n g s d e p o s i t s a r e r e p o r t e d t o exist u p s t r e a mof the s i t e as we l l as downs tream to as far as the c o n f l u e n c e ofthe Weber River ( U S E P A 1 9 9 3 ) . An EPA r e p r e s e n t a t i v e r epor t s thatthe agency has not yet d e t e rmined the l inear extent of the S i l v e rCreek f l o o d p l a i n that w i l l b e part o f t h e p r o p o s e d N P L s i t e .F o r t h i s a s s e s s m e n t , A T S D R d e f i n e d Area B i n F i g u r e 2 , whichi n c l u d e s two t a i l i n g s d e p o s i t s EPA has a l r eady i n v e s t i g a t e d( E & E 1 9 8 9 ) . T h e s p e c i f i c s o u r c e ( s ) o f t ho s e t a i l i n g s i s n o tknown, b u t A T S D R ' s review o f area t o p o g r a p h y s u g g e s t s that t h e i ro r i g i n i s u p s t r e a m i n t h e w a t e r s h e d , n o t U P C M ' s t a i l i n g s p o n d .
N o n N P L E l e m e n t s

Park C i t y S a n i t a r y L a n d f i l l
U P C M p r o p e r t y a l s o conta in s a c l o s e d Park C i t y s a n i t a r y l a n d f i l l ;E P A r e p o r t s that t h e l a n d f i l l i s n o t part o f t h e p r o p o s e d N P Ls i t e .
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A Park C i t y r e p r e s e n t a t i v e r e p o r t s the l a n d f i l l was opened in1973 and c l o s e d in 1 9 8 5 . W a s t e s were d e p o s i t e d b e l o w ground int r enche s and a l s o were mounded above ground. An EPA con t ra c t o rt o l d A T S D R that t h e l a n d f i l l m a t e r i a l s a r e m o s t l y sani taryw a s t e s , but are b e l i ev ed to i n c l u d e some t a i l i n g s f r o m P r o s p e c t o rS q u a r e , and ske t chy i n f o r m a t i o n s u g g e s t s some chemical waste sl i k e P C B s and p a i n t s might b e p r e s e n t . C i t y o f f i c i a l s have saidthat th e m a t e r i a l s p l a c e d in the l a n d f i l l m a t e r i a l s are s an i taryw a s t e s , and the absence of s u b s t a n t i v e i n d u s t r y makes i t u n l i k e l ytha t c h e m i c a l s are pr e s en t o ther than tho s e that are used inh o u s e h o l d s . During part of the o p e r a t i o n , Park C i t y had a p o l i c yp r o h i b i t i n g d i s p o s a l o f e l e c t r i c a l t r a n s f o r m e r s , hazardous w a s t e ,or t o x i c sub s tance s . In 1 9 9 0 , a r e l o c a t i o n o f U . S . Route 40r e s u l t e d in that highway be ing c o n s t r u c t e d t h r o u g h the m i d d l e o ft h e l a n d f i l l . A T S D R w a s t o l d that wa s t e s encountered i n t h e p a t hof the highway were ex cavat ed , p l a c e d on the a d j o i n i n g l a n d f i l lr emnant s , and covered wi th s o i l . F i g u r e 2 shows the a p p r o x i m a t el i m i t s o f t h e l a n d f i l l remnants .
L a b o r a t o r y d a t a were reviewed f o r s a m p l e s taken f r o m bor ing sd r i l l e d a t t h e l a n d f i l l during highway d ev e l opmen t p l a n n i n g (UDT1 9 8 9 ) . T h e s e d a t a showed that a f e w inorganic e l e m e n t s d e t e c t e dwere not at h igh c o n c e n t r a t i o n s , and no p o l y c h l o r i n a t e db i p h e n y l s , p e s t i c i d e s , or s e m i v o l a t i l e organic c ompound s wered e t e c t e d . One v o l a t i l e organic compound was d e t e c t e d in twos a m p l e s at e x t r eme ly low conc en tra t i on s (maximum of 0.03 p a r t sp e r m i l l i o n [ p p m ] ) . I n a d d i t i o n , a l t h o u g h l a n d f i l l workmen a r el i k e l y to have been e x p o s e d to w a s t e - r e l a t e d c o n t a m i n a n t s in thep a s t , no e xpo sur e is p l a u s i b l e now, and none is e x p e c t e d in thef u t u r e u n l e s s t h e l a n d f i l l i s d i s t u r b e d . T h e c i t y does n o tintend t o reopen th e l a n d f i l l ; Summit County provide s a l a n d f i l lf o r t h e Park C i t y area a t another l o c a t i o n . A l s o , U P C M r e p o r t sthat t h e i r p r o p e r t y , i n c l u d i n g th e part where th e l a n d f i l l i sl o c a t e d , w i l l not be d e v e l o p e d .
Based on the i n f o r m a t i o n about the l a n d f i l l and its o p e r a t i o n ,A T S D R i s e x c l u d i n g t h e l a n d f i l l a n d i t s workers f r o m f u r t h e re v a l u a t i o n i n t h i s p u b l i c h e a l t h a s s e s s m e n t .

P r o s p e c t o r S q u a r e , S i l v e r M a p l e C l a i m s
P r o s p e c t o r S q u a r e , a l a r g e r e s i d e n t i a l and commercial d e v e l o p m e n tin the nor th ea s t par t o f Park C i t y , was p a r t i a l l y c o n s t r u c t e d ona l a r g e d e p o s i t o f mine t a i l i n g s . P r o s p e c t o r S q u a r e i s a l o n gS i l v e r Creek about I K m i l e s u p s t r e a m f r o m t h e R F T s i t e( F i g u r e 1 ) . I n 1988 , A T S D R conduc t ed a human exposure s t u d y t od e t e r m i n e t h e e f f e c t o f mine t a i l i n g s c o n t a m i n a t e d w i th l e a d ,ar s en i c , and cadmium on b i o l o g i c a l l e v e l s of t h o s e m e t a l s amongp e r s o n s l i v i n g i n t h e i m m e d i a t e v i c i n i t y ( A T S D R 1 9 8 8 ) .
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S i l v e r M a p l e C l a i m s , another l o c a t i o n a l o n g S i l v e r Creek a t whicht a i l i n g s a r e r e p o r t e d , l i e s u p s t r e a m f r o m t h e R F T s i t e , be tweent h e s i t e a n d P r o s p e c t o r S q u a r e . T h e s p e c i f i c l o c a t i o n a n dboundary o f S i l v e r M a p l e C l a i m s h a s n o t been d e f i n e d .
A l t h o u g h some con taminant s r e l ea s ed at P r o s p e c t o r S q u a r e andS i l v e r M a p l e C l a i m s might migra t e t o t h e R F T s i t e , A T S D R reviewof a v a i l a b l e i n f o r m a t i o n i n d i c a t e s that th e RFT s i t e i s no tl i k e l y to have a d e f i n a b l e impact on e i t h e r of t h o s e l o c a t i o n s .T h e r e f o r e , A T S D R w i l l n o t f u r t h e r eva luat e c o n t a m i n a t i o n o rh e a l t h i s sues p o t e n t i a l l y a s s o c i a t e d wi th t ho s e l o c a t i o n s .
B . S i t e V i s i t
A T S D R r e p r e s e n t a t i v e s - - M s . S t e p h a n i e P r a u s n i t z a n d M e s s r s . D o nG i b e a u t and G l e n n T u c k e r - - v i s i t e d the s i t e area on A u g u s t 18 and19, 1 9 9 2 . A p u b l i c a v a i l a b i l i t y s e s s i on was h e l d on the morningof t h e 19 th . W i t h t h e e x c e p t i o n o f r e p r e s e n t a t i v e s o f UPCM andthe p r e s s , no community members a t t e n d e d the m e e t i n g . P e r t i n e n ti n f o r m a t i o n ob ta ined dur ing that vis i t i s d e s c r i b e d ina p p r o p r i a t e s e c t i o n s o f t h i s document .
C. D e m o g r a p h i c s , Land U s e , and N a t u r a l Resource Use
D e m o g r a p h i c s
The s i t e is in a rural area. In 1 9 9 2 , ATSDR f o u n d one home andthree house t r a i l e r s w i t h i n a m i l e o f th e s i t e . The r e s i d e n c e sare ^ to 3A m i l e s ou thwe s t ( u p s t r e a m ) of the RFT s i t e and arew i t h i n 100 to 400 f e e t o f S i l v e r Creek . T h r e e o f the r e s i d e n c e swere o c c u p i e d at that t ime. I n f o r m a t i o n received in l a t e 1 9 9 3i n d i c a t e s there are now two t r a i l e r s p l u s one f o r m e r home thathas been converted to v eh i c l e r epa ir a c t i v i t i e s - - n e i t h e r of thetwo t r a i l e r s are now o c c u p i e d . T h r e e l a r g e r b u s i n e s s e s - - t w oconcre t e and a g g r e g a t e s u p p l i e r s and an e l e c t r i c power companyservice c en t er--are near S i l v e r Creek about % m i l e nor thwe s t( d o w n s t r e a m ) o f t h e s i t e . A T S D R learned tho s e bu s ine s s e s e m p l o ya t o t a l of 51 p er s on s at t h o s e l o c a t i o n s . The nearest r e s i d e n c eto S i l v e r Creek downs tream f r o m the RFT s i t e was observed to beabout 4 m i l e s away.
N e a r b y Park C i t y i s a center f or s k i i n g and r e c r e a t i o n ; i t sf u l l - t i m e p o p u l a t i o n i s about 4 , 5 0 0 ( U S B C 1 9 9 1 ) . T h e census a l s oi d e n t i f i e s 3 , 8 0 0 vacant hous ing uni t s in the c i t y ; t h u s , when theu n i t s a r e f i l l e d wi th v i s i t o r s , t h e t o t a l p o p u l a t i o n increase ss u b s t a n t i a l l y . EPA r e p o r t s that about 4 , 3 0 0 r e s i d e n t s ar e w i t h i na radiu s o f 3 m i l e s o f t h e s i t e ( U S E P A 1 9 9 1 b ) . T h e nearestr e s i d e n t s w i t h i n the c i t y are a t P r o s p e c t o r S q u a r e . The nearests c h o o l s in the c i t y are on Route 248 , next to P r o s p e c t o r S q u a r e .
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A h e a l t h c l i n i c that p rov id e s some emergency care is a l s o inP r o s p e c t o r S q u a r e , but no nurs ing homes are in the s i t e v i c i n i t y .
Land Use
E s s e n t i a l l y all of the area wi th in a 1-mile radius of the s i t e iso p e n , u n d e v e l o p e d range land that s u p p o r t s g e n e r a l l y l o w - d e n s i t yp o p u l a t i o n s o f s h e e p , c a t t l e , and horses. Beyond 1 m i l e o f thes i t e , land u s e i s p r i n c i p a l l y op en , u n d e v e l o p e d range land ex c ep tf o r d e v e l o p m e n t a s s o c i a t e d w i t h Park C i t y , s k i i n g , a n dr e s i d e n t i a l and commercial d eve l opment a long a narrow zone by1 - 8 0 , which i s about 4 m i l e s north o f t h e R F T s i t e ( F i g u r e 1 ) .Park C i t y o f f i c i a l s r eport they expec t f u t u r e d e v e l o p m e n t w i l lex t end nor thwe s t o f town a l o n g S t a t e Route 2 2 4 ( F i g u r e 1 ) , ratherthan a l o n g Route 248 toward the RFT s i t e .
The county e x t e n s i o n agent r e p o r t e d that there has been l i m i t e da g r i c u l t u r e , c o n s i s t i n g of about 200 acres of p a s t u r e , in S i l v e rCreek wat er shed be tween the s i t e and 1-80. A commenter r e p o r t sthat the amount of i r r i g a t e d p a s t u r e has been s u b s t a n t i a l l yreduced f or several years and f or th e f o r e s e e a b l e f u t u r e becausethe Park C i t y M u n i c i p a l C o r p o r a t i o n uses some o f the creek waterf o r muni c ipa l p u r p o s e s . T h i s a p p a r e n t l y a f f e c t s p r i n c i p a l l y t h eusers who w i t h d r a w f r o m the Pace H o m e r D i t c h f or which th ed i v e r s i o n p o i n t i s we l l u p s t r e a m o f R T F . A f f e c t e d p a r t i e s a r ec o m p e n s a t e d v ia c r o p - l o s s paymen t s and purchas e l i v e s t o c k f e e df r o m out of the wat er shed area. P a s t u r e i s p r i m a r i l y gra s s e s andsome a l f a l f a . S t o c k in t h i s wa t e r sh ed segment i n c l u d e s a da iryherd , b e e f c a t t l e , and sh e ep . The d a i r y c a t t l e are near 1-80.S o m e grain is b e ing raised f a r t h e r north in the wa t er sh ed nearthe community of W a n s h i p , which is about 6 m i l e s beyond 1-80.
N a t u r a l Resource U s e

M i n i n g
The Park C i t y area was once a m a j o r l e a d - and s i l v e r - m i n i n gd i s t r i c t , bu t mines have not been act ive r e c e n t l y (UDNR 1 9 8 6 ) .

S u r f a c e W a t e r
A v e r a g e annual r a i n f a l l in the Park C i t y area ranges f r o m 16inches at low a l t i t u d e s to more than 40 inches in the W a s a t c hM o u n t a i n s , a f e w m i l e s west o f t h e s i t e . T h e S i l v e r Creekwat er sh ed dra in s an area of about 26 square m i l e s . The creeko r i g i n a t e s south o f Park C i t y and f l o w s g e n e r a l l y northwardt h r o u g h th e c i t y , p a s s e s th e RFT s i t e , and d i s c h a r g e s in t o th eW e b e r River about 10 m i l e s downs t r eam f r o m the s i t e . S i l v e rCreek is a p e r enn ia l s tream wi th an average annual d i s c h a r g e of3 . 3 cubic f e e t p e r second ( c f s ) ( U S E P A 1 9 9 1 b ) . F l o w , however, i s
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qui t e v a r i a b l e ; s u b s t a n t i a l l y g r e a t e r f l o w occurs d u r i n g snowm e l t , a n d A T S D R observed e s s e n t i a l l y n o f l o w v e l o c i t y a t t h e R F Ts i t e in A u g u s t . W e b e r River, which has an average annuald i s c h a r g e of 214 c f s , is a m a j o r s tream in the region andd i s c h a r g e s into Great S a l t Lake about 50 m i l e s downs tr eam o f thes i t e ( U S E P A 1 9 9 I b ) .
T h e o n - s i t e d iv er s i on d i t c h receives s u r f a c e r u n o f f f r o m landareas that are u p g r a d i e n t o f the t a i l i n g s d e p o s i t and t r a n s p o r t sthat water around the s ou thern edge o f the current t a i l i n g simpoundment to a w e t l a n d area of about 10 acres by the embankment( U S E P A 1 9 9 1 b ) . F r o m t h e r e , t h e r u n o f f enters S i l v e r Cre ek a t ap o i n t A T S D R observed a f e w hundred f e e t northwes t o f t h eembankment.
S i l v e r Creek i s no t used f o r human water s u p p l y ( E & E 1 9 8 5 } .S t o c k obtain water d i r e c t l y f r o m the creek and f r o m diver s iond i t c h e s . Creek water i s a l s o w i thdrawn for s t o ck w a t e r i n g andi r r i g a t i o n . U t a h Div i s i on o f W a t e r R i g h t s r e p o r t s there ar ethree d iv e r s i on s o f S i l v e r Creek water d o w n s t r e a m f r o m t h e R F Ts i t e ( U D N R 1 9 9 2 ) . T h e nearest d i v e r s i o n i s a t t h e G . M . PaceD i t c h that b eg ins about 6 0 0 f e e t north o f U . S . Route 1 8 9 ( U S - 1 8 9 )(UDNR 1 9 9 2 ) . Based on d i s c u s s i o n wi th a Park C i t y o f f i c i a l ando ther i n f o r m a t i o n , i t a p p e a r s that G . M . Pace d i t c h a l s o receiveswater d i r e c t l y f r o m the Pace H o m e r d i t c h , which o r i g i n a t e s a t as p r i n g i n Park C i t y ( E & E 1 9 8 7 b ) . W a t e r f r o m G . M . Pace d i t c h h a sbeen r e p o r t e d to be used for i r r i g a t i n g 316 acres of p a s t u r e( U S E P A 1 9 9 1 b ) . T h e next c l o s e s t d iv er s i on i s north o f 1 -80 ,about 7 m i l e s downs t r eam f r o m the s i t e ; water i s r e p o r t e d to beused f o r l i v e s t o c k ( U D N R 1 9 9 2 ) . T h e t h i r d d i v e r s i o n , r e p o r t e d t obe for i r r i g a t i o n , i s f a r t h e r north of 1-80, about 9 m i l e sdowns tr eam f r o m the s i t e and about 2 m i l e s u p s t r e a m f r o m W a n s h i pwhere S i l v e r Creek d i s c h a r g e s into the W e b e r River, a m a j o r watercourse in t h e region (UDNR 1 9 9 2 ) . As p r e v i o u s l y n o t e d ,a v a i l a b i l i t y o f creek water f o r w i thdrawal ha s been s u b s t a n t i a l l yreduced f o r several years and f o r t h e f o r e s e e a b l e f u t u r e becausethe Park C i t y M u n i c i p a l C o r p o r a t i o n uses some of the creek waterf o r m u n i c i p a l p u r p o s e s . T h e c u r t a i l m e n t a p p a r e n t l y h a s been mostsevere for t h o s e who are served by the Pace H o m e r D i t c h for whicht h e d i v e r s i o n p o i n t i s we l l u p s t r e a m o f R T F .
W e b e r River has on ly one d iv er s i on for p u b l i c water s u p p l i e s , a ta p o i n t about 45 m i l e s downs t r eam f r o m the s i t e : UDEQ r e p o r t sthere are many d iv er s i on s for i r r i g a t i o n and l i v e s t o c k w a t e r i n g

( U D E Q 1 9 9 2 a ) .
F i s h e r y

A v a i l a b l e i n f o r m a t i o n p r o v i d e s a n u n c e r t a i n p i c t u r e o f S i l v e rCreek as a f i s h e r y . A survey in 1954 f o u n d a smal l number of
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t r o u t . E l e c t r o s h o c k i n g d a t a ob ta ined f r o m S i l v e r Creek in 1970did not show the p r e s e n c e o f game f i s h . B i o l o g i s t s , morer e c e n t l y , report cu t throa t trout in the creek; a l t h o u g h , there i sno i n f o r m a t i o n to q u a n t i f y the p o p u l a t i o n .or the l o c a t i o n wherethe trout are pre s ent ( E & E 1 9 9 1 a ) . The la s t known i n v e s t i g a t i o n ,in 1 9 8 6 , p r o d u c e d no f i s h . EPA r e p o r t e d s e e ing p a n - s i z e d trouta t t h e s i t e i n t h e s p r i n g o f 1992 ( U S E P A 1 9 9 3 ) . F r o m t h i si n f o r m a t i o n , ATSDR c o n c l u d e s that the creek, at b e s t , i s not ani m p o r t a n t f i s h e r y . The W e b e r River i s an i m p o r t a n t troutf i s h e r y .

Groundwater
G r o u n d w a t e r e x i s t s i n . b o t h c o n s o l i d a t e d rocks and u n c o n s o l i d a t e dv a l l e y f i l l ( s o i l s ) ( U D N R 1 9 8 6 ) . C o n s o l i d a t e d rocks crop o u tover most o f the Park C i t y area, e x c e p t a l o n g s tream channe l swhere u n c o n s o l i d a t e d v a l l e y f i l l i s exposed at the s u r f a c e .V a l l e y f i l l i s p r i m a r i l y a l l u v i a l or g l a c i a l in or ig in andcons i s t s o f c l a y , s i l t , sand, grave l , c obb l e s , and bou lder s . Thea l l u v i u m is p r i m a r i l y in low areas, a l ong s tream channe l s . Theaverage t h i c k n e s s o f v a l l e y f i l l i n t h e S i l v e r Creek dra inages y s t e m is about 100 f e e t .
S i l v e r Creek i s f l a n k e d by l ine s of h i l l s that rise a few hundredt o 1000 f e e t above t h e v a l l e y f l o o r . T h e v a l l e y f l o o r s l o p e sdownward in a g e n e r a l l y n o r t h e r l y d i r e c t i o n , the d i r e c t i o n off l o w i n S i l v e r C r e e k . T h e R F T s i t e l i e s a l o n g S i l v e r Creek i n a narea that i s b l a n k e t e d b y u n c o n s o l i d a t e d f i l l . T h e t h i c k n e s s o fthat soil zone at the RFT s i t e is not known. EPA r e p o r t s thatg r o u n d w a t e r has been encountered at r e l a t i v e l y s h a l l o w d e p t h s atthe RFT s i t e , but a s p e c i f i c d e p t h has not yet been d e f i n e d .ATSDR be l i ev e s that water l e v e l s beneath th e s i t e might b er e l a t i v e l y h igh dur ing wet p e r i o d s of the year and may d r o pd u r i n g dr i e r months .
W a t e r in c o n s o l i d a t e d rocks moves a long f a u l t s and f r a c t u r e s f r o mh i g h a l t i t u d e s toward d i s c h a r g e areas at lower e l e v a t i o n .S t u d i e s show that groundwater in v a l l e y f i l l f l o w s in the samegeneral d i r e c t i o n a s the s treams (UDNR 1 9 8 6 ) . A c c o r d i n g tos t u d i e s , t h e creek gains water i n f l o w over time f r o m th e v a l l e yf i l l a q u i f e r sy s t em. A s t u d y , which does n o t d e s c r i b e w e a t h e r ,s tream s e g m e n t s , f l o w s , or l o s s q u a n t i t i e s , did not show anyareas o f s i g n i f i c a n t l o s s e s ( U D N R 1 9 8 6 ) . A T S D R i n t e r p r e t s thatf i n d i n g t o mean that some l i m i t e d s tream l o s s e s t o v a l l e y f i l la q u i f e r s did occur in that s t u d y .
UPCM r e p o r t s there has never been a groundwat er s u p p l y w e l l ont h e p r o p e r t y . The f o r m e r l y o c c u p i e d r e s i d enc e s and th e v e h i c l er e p a i r bus ines s that are w i t h i n a m i l e s ou thwe s t of the s i t eobtain p o t a b l e water s u p p l i e s f r o m p r i v a t e w e l l s that a p p e a r t o
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b e h y d r a u l i c a l l y u p g r a d i e n t f r o m t h e R F T s i t e . I t i s unknownwhe th er t h e w e l l s draw water f r o m a v a l l e y f i l l a q u i f e r o r f r o mbedrock . The three bu s ine s s e s to the nor thwe s t u s e b o t t l e d waterfor d r i n k i n g and ob ta in i n d u s t r i a l water f r o m w e l l s that ar e
h y d r a u l i c a l l y d o w n g r a d i e n t f r o m t h e R F T s i t e ( E & E 1 9 9 I d ) . T h e s ew e l l s are r e p o r t e d to be more than 300 f e e t d e e p and are p r o b a b l ydrawing f r o m a bedrock a q u i f e r rather than f r o m a v a l l e y f i l la q u i f e r .
A T S D R learned that A t k i n s o n S p e c i a l I m p r o v e m e n t D i s t r i c t , H i g h
V a l l e y W a t e r C o m p a n y , a n d Summit C o u n t y S e r v i c e Area #3-- s e rv ing2 4 0 , 2 5 0 , and 75 p e r s o n s , r e s p e c t i v e l y - - o b t a i n t h e i r water f r o mw e l l s in the S i l v e r Cre ek w a t e r s h e d . The w e l l s are about 2, 3^,and 4 m i l e s , in a g e n e r a l l y n o r t h w e s t e r l y d i r e c t i o n f r o m the RFTs i t e and are set back about % to 1 m i l e f r o m the creek. ParkC i t y ' s p u b l i c water s y s t e m g e t s i t s s u p p l y f o r i t s 4 , 5 0 0r e s i d e n t s and many v i s i t o r s f r o m w e l l s and t u n n e l s that are 1^m i l e s , o r more, u p g r a d i e n t f r o m t h e R F T s i t e ( U D E Q 1 9 9 2 a ) .
D. H e a l t h Outcome Data
U t a h ma in ta in s b i r t h and d e a t h c e r t i f i c a t e d a t a b a s e s and a tumor( c a n c e r ) r e g i s t r y . No h e a l t h outcome d a t a were r e q u e s t e d , a sd i s c u s s e d in the H e a l t h Outcome Data E v a l u a t i o n s e c t i o n b e l ow.I n 1 9 8 8 , A T S D R c o n d u c t e d a human expo sure s t u d y t o e v a l u a t ewhe ther mine t a i l i n g s c o n t a m i n a t e d wi th l e a d , ar s en i c , andcadmium had an e f f e c t on b i o l o g i c a l l e v e l s o f t ho s e e l e m e n t samong p e r s o n s l i v i n g i n t h e i m m e d i a t e v i c i n i t y ( A T S D R 1 9 8 8 ) . T h es t u d y r e s u l t s are d e s c r i b e d in the H e a l t h Outcome Data E v a l u a t i o nS i t e s e c t i o n b e l ow. N o a d d i t i o n a l relevant d a t a b a s e s o r h e a l t hs t u d i e s were i d e n t i f i e d .

C O M M U N I T Y H E A L T H C O N C E R N S

A T S D R s t a f f noted community m e m b e r s ' concern about dus t b l o w i n go f f s i t e . S t a f f a r e unaware o f a n y o ther s i t e - r e l a t e d communityh e a l t h concerns. N o h e a l t h concerns were e x p r e s s e d t o A T S D Rr e p r e s e n t a t i v e s a t t h e P u b l i c A v a i l a b i l i t y s e s s i on. F u r t h e r m o r e ,
A T S D R s t a f f c o n t a c t e d r e s i d e n t s o f nearby houses a n dr e p r e s e n t a t i v e s o f t h e E P A , U T D e p a r t m e n t o f EnvironmentalQ u a l i t y , U T D e p a r t m e n t o f H e a l t h , Summit C o u n t y H e a l t hD e p a r t m e n t , and the town of Park C i t y . Concern had beene x p r e s s e d about b l o w i n g d u s t . No one was aware of any o thers i t e - r e l a t e d community h e a l t h concerns.
T h e A d d e n d u m t o t h e p r e l i m i n a r y p u b l i c h e a l t h a s s e s sment f o r t h eR i c h a r d s o n F l a t T a i l i n g s S i t e w a s a v a i l a b l e f o r p u b l i c review a n dcomment in a l o c a l l i b r a r y for a 3 0 - d a y p e r i o d end ing S e p t e m b e r
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9, 1 9 9 3 . The p u b l i c comment p e r i o d was announced in l o ca ln e w s p a p e r s . In a d d i t i o n , th e p u b l i c h e a l t h a s s e s sment wa s sentto several i n d i v i d u a l s or o r g a n i z a t i o n s . Comment s were rece ived.

E N V I R O N M E N T A L C O N T A M I N A T I O N A N D O T H E R H A Z A R D S

A T S D R ' s p r e l i m i n a r y p u b l i c h e a l t h as se s sment o f 1990 useds a m p l i n g d a t a ob ta ined in 1985 and 1986 and a d d r e s s e d severalinorganic c on taminant s : ar senic , cadmium, chromium, c o p p e r , l e a d ,mangane s e , s e l en ium, and zinc. T h i s addendum c o n s i d e r s thats a m p l i n g d a t a in a d d i t i o n to more recent d a t a and s i t e - r e l a t e di n f o r m a t i o n .
S a m p l i n g da ta a n d s u p p o r t i n g s i t e - r e l a t e d i n f o r m a t i o n s u g g e s tthat contaminant s have been r e l ea s ed into the air, g r o u n d w a t e r ,s u r f a c e water , and s ed iment on and o f f s i t e . T h i s s e c t i o ni d e n t i f i e s c ontaminant s o f p o t e n t i a l concern that have beens e l e c t e d for f u r t h e r evaluat ion in subsequent s e c t ions o f t h i sp u b l i c h e a l t h a s s e s sment t o d e t e rmine whether expo sure t o themh a s p u b l i c h e a l t h s i g n i f i c a n c e . I d e n t i f y i n g c on taminant s i n t h i ss e c t i o n does not i m p l y that exposure w i l l r e s u l t in adverseh e a l t h e f f e c t s .
C o n t a m i n a n t s e l e c t i o n c on s id e r s t h e f o l l o w i n g f a c t o r s :

1. c o n c e n t r a t i o n s of c on taminant s on and off s i t e ,
2 . s a m p l i n g p l a n d e s i g n , f i e l d d a t a q u a l i t y , a n dl a b o r a t o r y d a t a q u a l i t y ,
3. r e l a t i o n s h i p o f on- and o f f - s i t e c o n c e n t r a t i o n s top u b l i c h e a l t h a s s e s sment c ompar i s on values f o rnoncarc inogen i c h e a l t h e n d p o i n t s a n d f o r carc inogeni cend p o i n t s , and
4. community h e a l t h concerns.

A T S D R a l s o c o n d u c t e d a search o f t h e E P A T o x i c Chemica l R e l e a s eI n v e n t o r y ( T R I ) t o d e t e r m i n e whe ther that d a t a b a s e i d e n t i f i e s a n ychemical r e l e a s e s f o r t h e RFT s i t e o r o ther f a c i l i t i e s in t h ev i c i n i t y . TRI con ta ined no d a t a f or any f a c i l i t i e s in S u m m i tC o u n t y .
The c o n t a m i n a n t s o f p o t e n t i a l concern s e l e c t e d t o b e a d d r e s s e df u r t h e r in the p u b l i c h e a l t h assessment are l i s t e d in each of thed a t a t a b l e s ( A p p e n d i x B ) , a n d many a r e d i s c u s s e d w i t h i n t h i s
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s e c t i o n . The d a t a t a b l e s contain several abbrev ia t i on s thati d e n t i f y sources o f p u b l i c h e a l t h a s s e s sment c ompar i s on v a l u e s :

* EMEG Environmental M e d i a l E v a l u a t i o n G u i d e* RMEG R e f e r e n c e Dose M e d i a E v a l u a t i o n G u i d e* CREG Cancer Risk Evaluat ion G u i d e* L T H A L i f e t i m e H e a l t h A d v i s o r y G u i d e* AL ' A c t i o n Level
E M E G s are e s t i m a t e d c ompar i s on c o n c e n t r a t i o n s that are based oni n f o r m a t i o n d e t e rmined b y A T S D R f r o m i t s T o x i c o l o g i c a l P r o f i l e sfor s p e c i f i c c h e m i c a l s . RMEG c o m p a r i s o n value s are based onE P A ' s e s t i m a t e s o f t h e d a i l y exposure t o a contaminant that i su n l i k e l y t o cause adverse h e a l t h e f f e c t s . C R E G s a r e e s t i m a t e dc ompar i s on c o n c e n t r a t i o n s for s p e c i f i c c h emi ca l s based on anexce s s cancer rate of one in a m i l l i o n p er s on s and are c a l c u l a t e d
us ing E P A ' s cancer s l o p e f a c t o r s . E P A ' s L T H A i d e n t i f i e s t h econtaminant level in d r i n k i n g water at which adverse h e a l t he f f e c t s would no t b e a n t i c i p a t e d over a l i f e t i m e . All o f t h ef o r e g o i n g c o m p a r i s o n values are g u i d e s and do not have ar e g u l a t o r y bas i s . An AL c ompar i s on value is an EPA r e g u l a t o r yc o n c e n t r a t i o n t h a t , i f e x c e e d e d , requires p u b l i c water sy s t ems t oi n i t i a t e s p e c i f i c a c t i on s .
G r o u n d w a t e r , t a i l i n g s , s o i l , s u r f a c e wa t e r , s e d i m e n t , a n d ambienta ir have been s a m p l e d . No d a t a ar e a v a i l a b l e f or f o o d chaine l e m e n t s .
A . O n - s i t e C o n t a m i n a t i o n
G r o u n d w a t e r : Area A
S e v e r a l s a m p l e s o f groundwat e r ob ta ined f r o m m o n i t o r i n g w e l l s
i n s t a l l e d next to the t a i l i n g s pond and next to the l a n d f i l l havebeen a n a l y z e d . Data f o r u n f i l t e r e d s a m p l e s show that several o fthe c on taminant s of p o t e n t i a l concern were f o u n d at l e v e l s thatexceed A T S D R ' s c ompar i s on values f o r d r i n k i n g water use--ant imony, ar s eni c , barium, b e r y l l i u m , cadmium, c o p p e r , l e a d ,manganese, s i lv er , vanadium, and zinc. Maximum concentrat ionsare shown in T a b l e 1 { A p p e n d i x B). S e v e r a l o f t h o s e maximumc o n c e n t r a t i o n s were d e t e c t e d at a m o n i t o r i n g w e l l near thel a n d f i l l .
T a i l i n g s D e p o s i t s : A r e a s A and B
S e v e r a l t a i l i n g s a m p l e s were ana lyz ed f r o m Area A and two f r o mA r e a B. Maximum c o n c e n t r a t i o n s of sub s tance s are p r e s e n t e d inT a b l e 2 ( A p p e n d i x B ) . A r s e n i c , b e r y l l i u m , a n d cadmium werep r e s e n t a t l e v e l s that exceed A T S D R ' s c ompar i s on values f o r

13



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . F I N A L R E L E A S E
i n c i d e n t a l i n g e s t i o n . In a d d i t i o n , l e a d , z inc, and ca l c ium werea t e s p e c i a l l y e l e v a t e d l e v e l s .
S o i l Cover Layer On T a i l i n g s : Area A
F i v e s a m p l e s of the soil cover layer in Area A were a n a l y z e d . Nos a m p l i n g has been c o n d u c t e d on s i t e for natural s o i l s at or
beyond th e p e r i m e t e r o f t h e t a i l i n g s d e p o s i t . Maximumc o n c e n t r a t i o n s of sub s tance s are p r e s e n t e d in T a b l e 3
( A p p e n d i x B ) . A r s e n i c a n d b e r y l l i u m s l i g h t l y exceed A T S D R ' sc ompar i s on values f or i n c i d e n t a l i n g e s t i o n , bu t th econcentra t i on s d e t e c t e d are t y p i c a l of s o i l s in the western partof the country.

S u r f a c e W a t e r : Area A and Area B
S e v e n t e e n s u r f a c e water s a m p l e s f r o m t h e d iver s i on d i t c h a n dmarsh at Area A and 10 s a m p l e s f r o m S i l v e r Creek at Area B werea n a l y z e d . Because water q u a l i t y varies with changing f l o w ra t e s ,
the s a m p l e d a t a may not be i n d i c a t i v e of c o n d i t i o n s over t ime.Maximum c o n c e n t r a t i o n s of sub s tance s are p r e s e n t e d in T a b l e 3( A p p e n d i x B ) .
Many of the s ub s tanc e s were d e t e c t e d at l e v e l s that exceedA T S D R ' s c ompar i s on values f o r d r i n k i n g water . F o r Area A , t h esubs tances inc lude antimony, arsenic, barium, b e r y l l i u m , cadmium,c o p p e r , l e a d , mangane s e , mercury, s i l v e r , t h a l l i u m , vanadium, andzinc. At Area B, an t imony, arsenic , b e r y l l i u m , cadmium, mercury,s i l v e r , t h a l l i u m , and vanadium exceeded c ompar i s on v a l u e s ; thec onc en tra t i on of lead was i d e n t i c a l to i t s c ompar i s on value.
S e d i m e n t : Area A and B
Maximum c o n c e n t r a t i o n s o f s u b s t anc e s f o u n d in s ed iment s a m p l e sf r o m A r e a s A and B are p r e s e n t e d in T a b l e 5 ( A p p e n d i x B).
T w e l v e s a m p l e s taken in Area A f r o m the d iver s ion d i t c h , marsh,and areas where water p o n d s on the t a i l i n g s were a n a l y z e d .A r s e n i c , b e r y l l i u m , cadmium, and manganese were p r e s e n t at l e v e l sthat exceed A T S D R ' s c ompar i s on values f o r i n c i d e n t a l i n g e s t i o n .Lead was f o u n d at an e l e v a t e d l e v e l ; ant imony, iron, and zinc area l s o e l e v a t e d when compared to t h e i r c o n c e n t r a t i o n s in the soilcover d a t a p r e s e n t e d in T a b l e 3.
A t Area B , t w o s a m p l e s o f s ed imen t f r o m S i l v e r Cre ek werea n a l y z e d . A r s e n i c and b e r y l l i u m were f o u n d at l e v e l s tha t exceedA T S D R ' s compar i s on values f o r i n c i d e n t a l i n g e s t i o n . Lead w a sp r e s e n t at an e l e v a t e d c o n c e n t r a t i o n ; an t imony, iron, and zincare a l s o e l e v a t e d .

14



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A A D D . F I N A L R E L E A S E
A m b i e n t A i r : Area A
A m b i e n t air s a m p l i n g was c onduc t ed in 1986 at f o u r l o c a t i o n sw i t h i n Area A. Because o f th e short s a m p l i n g d u r a t i o n , the d a t amay not be r e p r e s e n t a t i v e of air q u a l i t y over t ime . The s a m p l e swere a n a l y z e d for ar senic , cadmium, l e a d , and z in c; maximumc o n c e n t r a t i o n s r e p o r t e d a r e p r e s e n t e d i n T a b l e 6 ( A p p e n d i x B ) .T h e c o n c e n t r a t i o n s f o r arsenic a n d cadmium exceed A T S D R ' sc ompar i s on values for ambient air. Lead and zinc a l s o occurredat l e v e l s g r e a t e r than would be e x p e c t e d in a rural s e t t i n g .
Ambient air s a m p l i n g was a l s o conducted in 1992 at l o c a t i o n sa l o n g the s e c u r i t y f e n c e . T h e s e r e s u l t s are d e s c r i b e d in thenext s e c t i o n .
B . O f f - s i t e C o n t a m i n a t i o n
G r o u n d w a t e r

Background M o n i t o r i n g W e l l a n d N e a r b y I n d u s t r i a l W e l l s
A n a l y t i c a l r e s u l t s f o r u n f i l t e r e d groundwat e r s a m p l e s o b ta inedf r o m t h e m o n i t o r i n g wel l south o f C o u n t y R o a d , t o p o g r a p h i c a l l yu p g r a d i e n t o f the p r o p e r t y , and f r o m three nearby d o w n g r a d i e n ti n d u s t r i a l w e l l s a r e p r e s e n t e d i n T a b l e 7 ( A p p e n d i x B ) .
Data f o r two s a m p l e s f r o m th e m o n i t o r i n g we l l show that ar s en i c ,b e r y l l i u m , a n d l ead exceed A T S D R ' s compar i s on values f o r d r i n k i n gwater. Other s ub s tanc e s are not at e x t r a o r d i n a r y c o n c e n t r a t i o n s .
S a m p l e s f r o m th e nearby i n d u s t r i a l w e l l s , which are no t used f orp o t a b l e water s u p p l i e s , were ana lyz ed only f o r ar s en i c , cadmium,chromium, a n d l e a d . R e s u l t s f o r seven u n f i l t e r e d s a m p l e s s u g g e s tthat arsenic and lead ar e pre s en t a t l e v e l s that exceed ATSDR'sc ompar i s on values f o r d r i n k i n g water ( E & E 1 9 9 2 ) .

P u b l i c W a t e r S u p p l y W e l l s
A n a l y t i c a l da ta were reviewed f or a f ew u n f i l t e r e d groundwaters a m p l e s f r o m three p u b l i c water s u p p l y w e l l s ( A t k i n s o n S p e c i a lI m p r o v e m e n t D i s t r i c t , H i g h V a l l e y W a t e r C o m p a n y , Summit C o u n t yS e r v i c e Area # 3 ) l o c a t e d t o t h e northwes t o f R T F o n t h e f l a n k s o fthe S i l v e r Creek w a t e r s h e d . Maximum c o n c e n t r a t i o n s are shown inT a b l e 8 ( A p p e n d i x B ) . S e v e r a l c on taminant s o f p o t e n t i a l concernwere not r e p o r t e d in a n a l y s e s of the s a m p l e s , i n c l u d i n g ;aluminum, a n t i m o n y , b e r y l l i u m , c o b a l t , t h a l l i u m , and vanadium.A T S D R ' s c ompar i s on value s f o r d r i n k i n g water were ex c e eded on lyfor ar s en i c , which was pr e s en t at low l e v e l s in the s a m p l e s f r o mt h e H i g h V a l l e y a n d Summit C o u n t y S e r v i c e s y s t e m s . Others u b s t a n c e s were not at e x t r a o r d i n a r y l e v e l s .
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S o i l s
F i v e s a m p l e s o f s u r f a c e s o i l s and two o f s u b s u r f a c e s o i l s wereob ta ined near the s i t e . F o u r o f the s u r f a c e s a m p l e s were f r o m 2to 50 f e e t f r o m r o a d s ; th e f i f t h s a m p l e l o c a t i o n wa s about 400f e e t s ou th of the county road. Maximum c o n c e n t r a t i o n s are showni n T a b l e 9 ( A p p e n d i x B ) . F o r s u r f a c e s o i l s , arsenic a n db e r y l l i u m were pr e s en t a t l e v e l s g r ea t e r than A T S D R ' s compar i s onvalue s for i n c i d e n t a l i n g e s t i o n . Lead and zinc were e l e v a t e d inthe s a m p l e o b ta ined south of C o u n t y Road, and vanadium wase l e v a t e d in one o f the o ther s u r f a c e s a m p l e s . The s u b s u r f a c es a m p l e s did not c on ta in any sub s tance s at e x t r a o r d i n a r y l e v e l s ;a l t h o u g h , arsenic w a s pr e s en t above A T S D R ' s c o m p a r i s o n leve l f o ri n c i d e n t a l i n g e s t i o n .
S u r f a c e W a t e r : U p s t r e a m a n d Downs tream
Seven s a m p l e s o f water taken f r o m S i l v e r Creek u p s t r e a m o f Area Bwere a n a l y z e d ; some a l s o were r epor t ed f r o m the creek i m m e d i a t e l ydowns t r eam of the s i t e , near US 189 , and many more ana ly s e s weref or creek s a m p l e s taken a t A t k i n s o n , a p p r o x i m a t e l y 4 m i l e sdownstream. Because water q u a l i t y varies under d i f f e r e n t f l o wr a t e s , the s a m p l i n g d a t a may not r epre s en t c o n d i t i o n s over t ime.Maximum c o n c e n t r a t i o n s ar e shown in T a b l e 10 ( A p p e n d i x B). Formost o f t h e s ub s tanc e s , A T S D R ' s review o f t h e da ta s u g g e s t s thatmaximum c o n c e n t r a t i o n s are not s u b s t a n t i a l l y g r e a t e r downs treamthan u p s t r e a m .
U p s t r e a m , s ub s tanc e s that ex c e eded A T S D R ' s compar i s on values f o rd r i n k i n g water are an t imony, ar s en i c , b e r y l l i u m , cadmium, l e a d ,and zinc. Downs t r eam, compar i s on values were exceeded bya n t i m o n y , ar s en i c , b e r y l l i u m , cadmium, l e a d , manganese , and zinc.
S e d i m e n t s : U p s t r e a m a n d Downs tream
U p s t r e a m of Area B, one s ed iment s a m p l e was taken in Pace H o m e rD i t c h and two f r o m S i l v e r Creek . Downs tr eam, a s a m p l e o fs ed iment was taken f r o m the creek several hundred f e e t f r o m thes i t e . Maximum c o n c e n t r a t i o n s of s ub s tanc e s are shown in T a b l e 11( A p p e n d i x B ) .
The arsenic and b e r y l l i u m in the u p s t r e a m and downs t r eams e d i m e n t s exceed A T S D R ' s c ompar i s on value s f o r i n c i d e n t a li n g e s t i o n ; ant imony, l e a d , and zinc l e v e l s are a l s o e l evat ed foru p s t r e a m s e d i m e n t s .
Ambient Air
In 1 9 8 5 , an EPA c o n t r a c t o r ob ta ined i n f o r m a t i o n that showed wind-driven f u g i t i v e dust moving o f f s i t e . In 1 9 8 6 , ambient a i r wa s
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moni tored at one s t a t i o n about 3 , 0 0 0 f e e t s o u t h - s o u t h e a s t o fA r e a A . Because o f t h e short s a m p l i n g i n t e r v a l , t h e m o n i t o r i n gd a t a may not be r e p r e s e n t a t i v e of c o n d i t i o n s over t ime.P r e v a i l i n g wind dur ing the m o n i t o r i n g p e r i o d was f r o m the we s t -nor thwe s t and s ou th eas t . T h u s , the m o n i t o r i n g l o c a t i o n was notin the p r e v a i l i n g downwind d i r e c t i o n f r o m the s i t e at any timedur ing the s a m p l i n g program. Maximum c o n c e n t r a t i o n s o fs ub s tanc e s ar e shown in T a b l e 12 ( A p p e n d i x B). S e v e r a l s a m p l e swere a n a l y z e d f or ar s eni c , cadmium, l e a d , and zinc. C o n s t i t u e n tl e v e l s were much l e s s than had been recorded at o n - s i t e l o c a t i o n sd u r i n g that s t u d y ( T a b l e 6 ) . A r s e n i c w a s n o t d e t e c t e d . T h ec o n c e n t r a t i o n o f cadmium, a l t h o u g h quite l o w , ex c e ed s A T S D R ' sc ompar i s on value for ambient air. Cadmium l e v e l s and the lowc o n c e n t r a t i o n s o f l ead and zinc d e t e c t e d a p p e a r c o n s i s t e n t w i t hvalue s f o r rural s e t t i n g s . H o w e v e r , had th e m o n i t o r i n g s t a t i o nbeen in th e d i r e c t i o n o f p r e v a i l i n g w i n d , ATSDR b e l i e v e s that t h ec o n c e n t r a t i o n s 3 , 0 0 0 f e e t f r o m th e s i t e might have been g r e a t e r .Review of the on- s i t e air m o n i t o r i n g d a t a shows that one of thes t a t i o n s that recorded s u b s t a n t i a l c o n c e n t r a t i o n s was on ly a f ewhundred f e e t i n s i d e Area A, thus the c o n c e n t r a t i o n s shown inT a b l e 6 may be i n d i c a t i v e o f the l e v e l s in i m m e d i a t e o f f - s i t eareas at that t ime.
In 1 9 9 2 , when an e s t i m a t e d 80% of the t a i l i n g s d e p o s i t at Area Awas covered wi th soil or s a l t g r a s s , ambient air q u a l i t ym o n i t o r i n g was c onduc t ed for two days a t f i v e l o c a t i o n s a l o n g thef e n c e , shown in F i g u r e 2. Because o f the short s a m p l i n gi n t e r v a l , the m o n i t o r i n g d a t a may not be r e p r e s e n t a t i v e ofc o n d i t i o n s over t ime. The moni tor l o c a t i o n s were about 150 to8 0 0 f e e t f r o m A r e a A . T h o s e a n a l y s e s d e t e c t e d on ly zinc a t l o wc o n c e n t r a t i o n s ( 0 . 1 / ^ g / m 3 } a t three o f t h e m o n i t o r s . T h i s i sl e s s than a t e n t h of the maximum zinc that had been f o u n d ino n - s i t e moni tor s in 1986 . H o w e v e r , none of the m o n i t o r s weres i t u a t e d downwind f o r a n y e x t e n d e d l e n g t h o f t ime ( U S E P A 1 9 9 2 c ) .
C. Q u a l i t y Assuranc e and Q u a l i t y C o n t r o l
Only some o f the r e f e r e n c e document s c on ta in q u a l i t y as surancei n f o r m a t i o n f o r i n v e s t i g a t i o n s , s a m p l i n g , a n d labora t orya n a l y s e s . I n p r e p a r i n g th i s a s s e s s m e n t , A T S D R pre sumed thatp r o t o c o l s and r e s u l t s f r o m o ther agenc i e s ar e v a l i d . Thec o m p l e t e n e s s a n d r e l i a b i l i t y o f t h e i n f o r m a t i o n c ou ld a f f e c t t h ev a l i d i t y o f A T S D R ' s c o n c l u s i o n s .
D. P h y s i c a l and Other H a z a r d s
ATSDR did not observe any p h y s i c a l or o ther hazard s at the s i t e .
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P A T H W A Y S A N A L Y S E S

ATSDR i d e n t i f i e s human exposure pathways by examiningenvironmental and human component s that might l ead to contactw i th c o n t a m i n a n t s . A p a t h w a y a n a l y s i s c on s id e r s f i v e e l e m e n t s : asource of c o n t a m i n a t i o n , t r a n s p o r t through an environmentalmedium, a p o i n t of e x p o s u r e , a route of human e x p o s u r e , and ane x p o s e d p o p u l a t i o n . C o m p l e t e d exposure p a t h w a y s a r e those f o rwhich the f i v e e l e m e n t s are evident and i n d i c a t e that e xpo sure toa contaminant has occurred in the p a s t , is c u r r e n t l y oc curr ing,or w i l l occur in the f u t u r e . P o t e n t i a l exposure pa thways aret ho s e for which one or more of the e l e m e n t s is not c l e a r l yd e f i n e d , but could be p r e s e n t . P o t e n t i a l p a t h w a y s ind i ca t e thatexpo sure to a contaminant could have occurred in the p a s t , c ou ldbe occurr ing now, or c ou ld occur in the f u t u r e .
A T S D R ' s p r e l i m i n a r y h e a l t h as se s sment o f 1990 a d d r e s s e d severalexpo sure p a t h w a y s a s s o c i a t e d wi th soil and t a i l i n g s , g r o u n d w a t e r ,
f o o d - c h a i n , ambient air, and s u r f a c e water. T h i s addendume v a l u a t e s exposure pa thways u s ing al l a v a i l a b l e s a m p l i n g ands i t e - r e l a t e d i n f o r m a t i o n .
Pathway analyse s conducted for the s i t e area ind i ca t e that thereare several c o m p l e t e d e xpo sure p a t h w a y s a s s o c i a t e d w i t h t a i l i n g s ,s o i l , s u r f a c e wat er , a n d air. A f f e c t e d p o p u l a t i o n s i n c l u d et a i l i n g s workers, and s i t e t r e s p a s s e r s . A c o m p l e t e d p a t h w a y a l s oi s no t ed f or users o f th e p u b l i c water s y s t e m s because o f m e t a l s(at low c o n c e n t r a t i o n s ) , but it is u n l i k e l y that the s i t e is thesource. The c o m p l e t e d p a t h w a y e l e m e n t s are summarized in T a b l e 13( A p p e n d i x B )
S e v e r a l p o t e n t i a l expo sure p a t h w a y s - - a s s o c i a t e d wi th t a i l i n g s ,s o i l , s u r f a c e water, air, groundwater , s e d i m e n t , and p o s s i b l yf o o d s - - c o u l d a l s o e x i s t . P o t e n t i a l l y e xpo s ed p o p u l a t i o n s i n c l u d es i t e and area workers and r e s i d e n t s , t r e s p a s s e r s , road workers,ranchers , consumers, a n d p o s s i b l y f i s h e r m e n . T h e p o t e n t i a lp a t h w a y e l e m e n t s a r e summarized i n T a b l e 1 4 ( A p p e n d i x B ) .
T a b l e s 15 and 16 ( A p p e n d i x B) f u r t h e r charac t e r i z e e xpo s ed andp o t e n t i a l l y e xpo s ed p o p u l a t i o n s and a s s o c i a t e d media andc o n t a m i n a n t s .
A . C o m p l e t e d Exposure Pathways
T a i l i n g s a n d S u r f a c e S o i l Pathways O n S i t e : Area A
M e t a l s are p r e s e n t in t a i l i n g s , and, at low c o n c e n t r a t i o n s , inthe t a i l i n g cover s o i l s . T a i l i n g s a l s o are l i k e l y to have beenmixed wi th s u r f a c e soil on the p e r i m e t e r of Area A. During the
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years t a i l i n g s were d e p o s i t e d , the w o r k f o r c e i s c on s id e r ed tohave been e x p o s e d to c on taminant s in t a i l i n g s and some s o i l sp r i n c i p a l l y t h r o u g h i n c i d e n t a l i n g e s t i o n a n d i n h a l a t i o n .T r e s p a s s e r s are c o n s i d e r e d to have been e xpo s ed in a s i m i l a rmanner.
S u r f a c e W a t e r P a t h w a y s O n S i t e : Area A
W a t e r used to t r a n s p o r t t a i l i n g s and s u r f a c e water runon thatp o n d e d in Area A are l i k e l y to have c on ta ined e l e v a t e d l e v e l s ofm e t a l s . W h e n t a i l i n g s were be ing d e p o s i t e d , workers were l i k e l yto have been e x p o s e d to c on taminant s in t ho s e water s t h r o u g hi n c i d e n t a l i n g e s t i o n . T r e s p a s s e r s are l i k e l y to have beene x p o s e d l e s s e x t e n s i v e l y t o water-born c on taminan t s t h r o u g hi n c i d e n t a l i n g e s t i o n .
Ambient Air Pathways On S i t e : Area A
Air s a m p l e d a t a f r o m 1986 c o n f i r m that m e t a l s have been en tra inedin ambient air in the p a s t in Area A as a r e s u l t of wind e r o d i n ga n d s u s p e n d i n g p a r t i c l e s f r o m t h e t a i l i n g s s u r f a c e . . A t t h e t imeof that s a m p l i n g a c t i v i t y , most o f the t a i l i n g s area was notcovered or v e g e t a t e d . ATSDR cons id er s the o n - s i t e w o r k f o r c e t ohave been e x p o s e d to airborne con taminant s t hrough i n h a l a t i o ndur ing th e years th e t a i l i n g s were be ing d e p o s i t e d . T r e s p a s s e r swho entered the s i t e b e f o r e the p r o p e r t y was f e n c e d were l i k e l yto have been expo s ed through inha la t i on .
P u b l i c W a t e r S y s t e m s O f f S i t e : D o w n s t r e a m S i l v e r Cre ek W a t e r s h e d
T h r e e p u b l i c water sy s t ems obtain a t l e a s t a part o f t h e i r s u p p l yf r o m w e l l s that a r e w i t h i n t h e S i l v e r Creek w a t e r s h e d . S a m p l i n gd a t a show some m e t a l s are pre s en t at low c o n c e n t r a t i o n s in t h o s e
water s u p p l i e s - - a r s e n i c , however, i s p o t e n t i a l l y of concern ateven l o w l e v e l s . I n f o r m a t i o n reviewed i n d i c a t e s there i s l i t t l el i k e l i h o o d that s i t e - r e l a t e d c on taminant s d o , o r w i l l , m i g r a t e t othose w e l l s . The w e l l s are a c on s id erab l e d i s t a n c e f r o m thes i t e , are l o c a t e d up on basin s l o p e s - - n o t by the s t r eam, andw i t h d r a w f r o m b e d r o c k - - n o t t h e v a l l e y a l l uv ium. A l s o , w e l l l o g sreviewed showed two of the three w e l l s were under "ar t e s ian"pre s sur e at the t ime of c o n s t r u c t i o n . T h a t p r e s s u r e , where i te x i s t s , r e s u l t s in a ne t upward f l o w o f g r o u n d w a t e r f r o m the rockzone into t h e a l l u v i u m , thereby p r e v e n t i n g downward f l o w o f waterf r o m t h e v a l l e y a l l u v i u m . F u r t h e r m o r e , d i l u t i o n a n d / o rcontaminant a d s o r p t i o n w i t h i n t h e a l l u v i u m s h o u l d s u b s t a n t i a l l yreduce m e t a l s c o n c e n t r a t i o n s in groundwat e r away f r o m the s i t e .
W a t e r s y s t e m cus tomers are e x p o s e d to low l e v e l s o f somec o n t a m i n a n t s - - p a s t , p r e s e n t , a n d f u t u r e - - p r i n c i p a l l y t hrough
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i n g e s t i o n and, to a small d egr e e , through aerosol i n h a l a t i o n( s h o w e r i n g ) .
B. P o t e n t i a l Exposure Pathways
T a i l i n g s a n d S u r f a c e S o i l s Pathways O n S i t e : Area A , Area B
R e m e d i a t i o n and maintenance workers on s i t e in Area A a f t e rt a i l i n g s d i s p o s a l s t o p p e d a r e p o t e n t i a l l y e x p o s e d - - p a s t , p r e s e n t ,and in the f u t u r e - - t h r o u g h i n g e s t i o n and i n h a l a t i o n tocon taminant s contained in t a i l i n g s and p o s s i b l y to those in thel ayer o f cover s o i l s or in a d j a c e n t natural s u r f a c e s o i l s .S h o u l d the area ever be d e v e l o p e d for homes or b u s i n e s s e s ,r e s i d e n t s and workers p o t e n t i a l l y would be e x p o s e d , p r i n c i p a l l yt h r o u g h i n g e s t i o n and i n h a l a t i o n , to c o n t a m i n a n t s in t a i l i n g s ands o i l s .
T r e s p a s s e r s might enter th e f l o o d p l a i n in Area B i n f r e q u e n t l y .T h e y p o t e n t i a l l y a r e e x p o s e d - - p a s t , p r e s e n t , a n d f u t u r e - - t h r o u g hi n g e s t i o n and i n h a l a t i o n to c on taminant s in t a i l i n g s and p o s s i b l yt o c o n t a m i n a n t s in a d j a c e n t s u r f a c e s o i l s .
S u r f a c e W a t e r Pathways On S i t e : Area A
S u r f a c e water that p o n d s in Area A or f l o w s t h r o u g h the d iv er s i ond i t c h to the marsh and into S i l v e r Cre ek contains c on taminan t s towhich r e m e d i a t i o n and maintenance workers p o t e n t i a l l y aree x p o s e d - - p a s t , p r e s e n t , a n d f u t u r e - - p r i n c i p a l l y t h r o u g hi n c i d e n t a l i n g e s t i o n .
Ambient Air Pathways On S i t e : Area A
O n - s i t e r e m e d i a t i o n and maintenance workers are p o t e n t i a l l yexpo s ed through i n h a l a t i o n - - p a s t , p r e s e n t , and f u t u r e - - t oc on taminant s en tra ined by wind or by v eh i c l e and heavy equipmenta c t i v i t y .
G r o u n d w a t e r P a t h w a y s O f f S i t e

R e s i d e n t i a l - T y p e W e l l s
The f o r m e r l y o c c u p i e d r e s i d e n c e s and t h e v e h i c l e r e p a i r bu s ine s so p e r a t i n g at another f o r m e r r e s i d e n c e are w i t h i n a m i l e s ou thwe s tof the s i t e and c lo s e to S i l v e r Creek. ATSDR assumes the now-vacant r e s i d e n c e s c ou ld be r e o c c u p i e d in the f u t u r e . The p r i v a t ew e l l s that service tho s e l o c a t i o n s a p p e a r t o b e h y d r a u l i c a l l yu p g r a d i e n t f r o m the RFT s i t e and are not l i k e l y to be a f f e c t e d bys i t e r e l e a s e s to g r o u n d w a t e r . G r o u n d w a t e r at those w e l l s i s morel i k e l y t o b e a f f e c t e d b y con taminant s r e l ea s ed f r o m t a i l i n g sd e p o s i t s a t P r o s p e c t o r Square or S i l v e r M a p l e C l a i m s . Data are
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not a v a i l a b l e to c o n f i r m water q u a l i t y a t t ho s e p r i v a t e w e l l s .T h e r e f o r e , A T S D R c o n s e r v a t i v e l y presumes that t h o s e we l l usersp o t e n t i a l l y a r e e x p o s e d - - p a s t , p r e s e n t , a n d f u t u r e - - p r i n c i p a l l yt h r o u g h i n g e s t i o n and p o s s i b l y through aerosol i n h a l a t i o n( s h o w e r i n g ) t o c o n t a m i n a n t s that might o r i g i n a t e f r o m t a i l i n g snear Park C i t y .

B u s i n e s s / I n d u s t r i a l W e l l s
T h r e e bu s ine s s e s nor thwe s t o f t h e s i t e g e t t h e i r i n d u s t r i a l waters u p p l y f r o m w e l l s that a r e h y d r a u l i c a l l y d o w n g r a d i e n t f r o m t h es i t e . The w e l l s ar e no t used f o r p o t a b l e p u r p o s e s . A r s e n i c andl ead were p r e s e n t in one or more of the w e l l s at low l e v e l s .C o n c e n t r a t i o n s might increase i f contaminated groundwater entersthe water s u p p l y a q u i f e r in s u b s t a n t i v e q u a n t i t y in the f u t u r e .H o w e v e r , d i l u t i o n and a d s o r p t i o n in the g r o u n d w a t e r regime arel i k e l y to prevent s u b s t a n t i v e contaminant increases in tho s ew e l l s . W o r k e r s u s ing th e i n d u s t r i a l water p o t e n t i a l l y ar ee xpo s ed to c on taminant s in g r o u n d w a t e r - - p a s t , p r e s e n t , andf u t u r e - - t h r o u g h inc identa l i n g e s t i o n and aerosol inha la t i on .
S u r f a c e S o i l s Pathways O f f S i t e
W i n d h a s l i k e l y d e p o s i t e d t a i l i n g s c on taminant s o n s u r f a c e s o i l sin the v i c i n i t y of the s i t e . S o m e s u r f a c e s o i l s on the creekf l o o d p l a i n a l s o might c on ta in e l eva t ed l e v e l s o f c on taminant s a sa r e s u l t o f t a i l i n g s d e p o s i t i o n . W o r k e r s w h o c o n s t r u c t e d U S - 4 0p o s s i b l y were e x p o s e d t h r o u g h i n c i d e n t a l i n g e s t i o n and i n h a l a t i o nto c o n t a m i n a n t s in s u r f a c e s o i l s in the v i c i n i t y . A l s o , nearbyr e s i d e n t s , e m p l o y e e s , and road maintenance p er s on s p o t e n t i a l l yare e x p o s e d - - p a s t , p r e s e n t , and f u t u r e - - t h r o u g h s i m i l a r route s .
Creek S u r f a c e W a t e r Pathways O f f S i t e
D i s s o l v e d and p a r t i c u l a t e c on taminant s are pr e s en t in creekwater. T h e s p e c i f i c s o u r c e ( s ) a n d a m o u n t ( s ) o f c o n t r i b u t i o n a r enot c l ear . C o u n t y f l o o d contro l maintenance workers and rancherswho draw water f r o m the creek p o t e n t i a l l y are e x p o s e d - - p a s t ,p r e s e n t , and f u t u r e - - t h r o u g h i n c i d e n t a l i n g e s t i o n to contaminantsin creek water.
Cre ek S e d i m e n t s P a t h w a y s O f f S i t e
Creek s e d i m e n t s in the s i t e v i c i n i t y conta in c o n t a m i n a t e ds ed iment p a r t i c l e s , i n c l u d i n g t a i l i n g s p a r t i c l e s , that have beent r a n s p o r t e d f r o m t h e s i t e o r f r o m l o c a t i o n s u p s t r e a m o f t h e s i t e .C o u n t y f l o o d contro l maintenance workers and p o s s i b l y rancherswho draw water f r o m the creek p o t e n t i a l l y are e x p o s e d - - p a s t ,p r e s e n t , and f u t u r e - - t h r o u g h i n c i d e n t a l i n g e s t i o n t o c on tamina t edcreek s e d i m e n t s .
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A m b i e n t A i r P a t h w a y s O f f S i t e
In the p a s t , wind was observed to s u s p e n d and t r a n s p o r t dus t( e . g . , t a i l i n g s a n d p o s s i b l y contaminated s u r f a c e s o i l s ) f r o m o n -s i t e areas. S t r o n g winds a l s o are l i k e l y to su spend andt r a n s p o r t f l o o d p l a i n t a i l i n g s dur ing d r y weather. W i n d s a l s oar e l i k e l y t o re suspend contaminated p a r t i c l e s f r o m areas o f fs i t e where they had been d e p o s i t e d p r e v i o u s l y by wind. R e s u l t sof air s a m p l i n g at the f e n c e in 1992 s u g g e s t that l e v e l s ofs i t e - r e l a t e d w ind-borne c o n t a m i n a t i o n may be incon s equen t ia l whencover s o i l s are in p l a c e , p r o v i d i n g the cover and s a l t grass aremain ta in ed . However , da ta may not be r e p r e s e n t a t i v e ofc o n d i t i o n s over t ime .
The l a t e ra l extent of contaminant t ranspor t by wind orcontaminant d e p o s i t i o n i s not known. The general p r e v a i l i n g windd i r e c t i o n is r e p o r t e d to be n o r t h w e s t ; a s e v e r a l - d a y air q u a l i t ys t u d y recorded winds toward the nor thwe s t and s ou thea s t ( E & E1 9 8 5 ) . F o r the s e dominant wind d i r e c t i o n s , t h e p o p u l a t i o n s thatwould most l i k e l y be exposed through i n h a l a t i o n - - p a s t , p r e s e n t ,and f u t u r e - - a r e the e m p l o y e e s of three c ompani e s l o c a t e d a shortd i s t a n c e nor thwe s t o f t h e s i t e . Other p o t e n t i a l e xpo s edp o p u l a t i o n s i n c l u d e any r e s i d e n t s of the homes and the businesss ou thwe s t o f th e s i t e . M o t o r i s t s , b i k e r s , and maintenanceworkers on the roads a d j a c e n t to the s i t e are p o t e n t i a l l y e x p o s e dfor short p e r i o d s . W o r k e r s who r e c e n t l y c o n s t r u c t e d the news egment of U S - 4 0 a d j a c e n t to the s i t e may have been e x p o s e d asw e l l .
F o o d C h a i n P a t h w a y s O f f S i t e

F o o d P r o d u c t s - - C a t t l e , S h e e p , M i l k , G r a i n
ATSDR i s no t aware o f any s a m p l i n g d a t a f or e d i b l e p r o d u c t s grownin the s i t e v i c i n i t y . R e s u l t s o f research and s a m p l i n g e l s ewher esugge s t that b i oa c cumula t i on of some m e t a l s may occur ina g r i c u l t u r a l p r o d u c t s . T h i s may i n c l u d e meat or m i l k f r o m s t o c kthat dr ink c o n t a m i n a t e d wat er , f r o m s t o ck that graze onv e g e t a t i o n on which w i n d - b l o w n contaminant s have d e p o s i t e d or onv e g e t a t i o n grown in c o n t a m i n a t e d soil or i r r i g a t e d w i thc o n t a m i n a t e d water f r o m S i l v e r C r e e k , o r f r o m s t o c k that dr inkc o n t a m i n a t e d s u r f a c e water. S o m e c o n t a m i n a n t s might a l s oc o n c e n t r a t e in grain. T h e r e f o r e , p e r s o n s who consume f o o dp r o d u c t s a s s o c ia t ed with c a t t l e , s h e e p , or grain raised in thes i t e v i c i n i t y p o t e n t i a l l y a r e e x p o s e d - - p a s t , p r e s e n t , a n df u t u r e - - t o c o n t a m i n a n t s taken u p f r o m environmental med ia .A p p r e c i a b l e expo sure f r o m t h i s p o t e n t i a l source i s u n l i k e l y f o rp e o p l e w h o ob ta in that f o o d t hrough mass d i s t r i b u t i o n c h a n n e l s ,but i s p l a u s i b l e f or r epea t users o f that f o o d , such as the l o ca lranchers and t h e i r f a m i l i e s .
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F i s h i n S i l v e r Creek

A f e w f i s h e r y s t u d i e s c o n d u c t e d b y s t a t e w i l d l i f e per sonnel since1954 e i t h e r have shown that f i s h are pr e s en t in small numbers inS i l v e r Creek or they are absent. A d d i t i o n a l i n f o r m a t i o ni n d i c a t e s that cu t t hroa t trout have been noted in the creek, andE P A r e p o r t e d s e e ing p a n - s i z e d trout a t t h e s i t e i n 1 9 9 2 . A T S D R ' sob s ervat ions o f th e s tream sugge s t that trout p o p u l a t i o n s , i fp r e s e n t , p r o b a b l y would not be v iab l e year-around e x c ep t p o s s i b l yfar downs t r eam toward W a n s h i p , which i s about 10 m i l e s f r o m thes i t e . T h e a v a i l a b l e i n f o r m a t i o n s u g g e s t s that a f i s h e r y , i f i te x i s t s , would not be an impor tant exposure medium. T r o u t mayc o n c e n t r a t e some m e t a l s f r o m s u r f a c e water and f r o m i t sf o o d c h a i n . T h e r e f o r e , i f p e r s on s do consume trout or o ther gamef i s h f r o m S i l v e r C r e e k , th ey p o t e n t i a l l y a r e e x p o s e d - - p a s t ,p r e s e n t , a n d f u t u r e , - - t o s i t e - r e l a t e d c o n t a m i n a n t s . N o s a m p l i n gd a t a a r e a v a i l a b l e t o c o n f i r m whe ther f i s h contain c o n t a m i n a n t s .

P U B L I C H E A L T H I M P L I C A T I O N S

A . T o x i c o l o g i c E v a l u a t i o n
A T S D R s t a f f e va lua t ed a l l c o m p l e t e d a n d p o t e n t i a l e xpo sur ep a t h w a y s i n t h e f o l l o w i n g s e c t i on s f o r t o x i c o l o g i c e f f e c t sr e l a t e d t o e x p o s u r e .
C o m p l e t e d Expo sure Pathways
T o d e t e rmine whether adverse h e a l t h e f f e c t s c ou ld r e su l t f r o me x p o s u r e , A T S D R s t a f f used con taminat i on level d a t a f r o m eachc o m p l e t e d p a t h w a y t o e s t i m a t e exposure do s e s f o r each contaminantof concern. Doses were then compared to a Minimal Risk Level( M R L ) o r a R e f e r e n c e Dose ( R f D ) . T h e M R L i s d e v e l o p e d b y A T S D R ;the RfD i s d e v e l o p e d by E P A . Both r epr e s en t an e s t i m a t e o f d a i l ye x p o s u r e to a contaminant b e l ow which non-cancer adverse h e a l t he f f e c t s a r e u n l i k e l y t o occur. I f a n e xpo sur e do s e h a s e x c e ededan MRL or R f D , the e s t i m a t e d exposure dose can then be comparedto e x p e r i m e n t a l d a t a f r o m human or animal s t u d i e s to d e t e r m i n ewhich e f f e c t s may be of concern. When a contaminant is c a p a b l eo f caus ing cancer ( c a r c i n o g e n i c ) , s t a f f a l s o c o n s i d e r e d t h ee s t i m a t e d expo sure do s e to c a l c u l a t e whe ther an increase in thecancer rate is e x p e c t e d .
T a i l i n g s a n d S u r f a c e S o i l Pathways O n S i t e ; Area A
ATSDR s t a f f assumed workers were in th e most h eav i ly c o n t a m i n a t e dareas at most 60 days per year, and i n c i d e n t l y consumed 100 mgt a i l i n g s ( o r s o i l ) p e r day. A T S D R s t a f f then compared t h e
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e s t i m a t e d i n g e s t i o n exposure doses with dose s received by p e o p l ein e p i d e m i o l o g i c s t u d i e s or received by animal s in l a b o r a t o r ys t u d i e s and evaluated whether adverse h e a l t h e f f e c t s a r ep o s s i b l e . E s t i m a t e d exposure doses were below l ev e l s o f h e a l t hconcern for a l l c on taminant s in soil and t a i l i n g s ; t h e r e f o r e ,adverse h e a l t h e f f e c t s are u n l i k e l y to have occurred in workers.Given the r e l a t i v e i n f r e g u e n c y o f p e o p l e wander ing on the s i t eb e f o r e c o n s t r u c t i o n o f t h e f e n c e , adverse h e a l t h e f f e c t s a r eu n l i k e l y f o r t r e s p a s s e r s .
S u r f a c e W a t e r Pathways O n S i t e ; Area A
P e o p l e who worked when t a i l i n g s were be ing d e p o s i t e d may havebeen exposed to contaminant s p r i n c i p a l l y via in c id en ta l ing e s t i ono f s u r f a c e water. A T S D R s t a f f e s t i m a t e d expo sure do s e s t oc on taminant s in s u r f a c e water on the s i t e ; those do s e s are alls i g n i f i c a n t l y b e l o w l e v e l s o f p u b l i c h e a l t h concern. A T S D R s t a f fe x p e c t no adverse h e a l t h e f f e c t s in workers as a r e su l t ofexpo sure to c o n t a m i n a t e d s u r f a c e water. Given the r e l a t i v ei n f r e q u e n c y o f p e o p l e wander ing onto t h e s i t e b e f o r e t h e f e n c ew a s c o n s t r u c t e d , adverse h e a l t h e f f e c t s a r e u n l i k e l y f o rt r e s p a s s e r s .
Ambient Air Pathways on S i t e : Area A
P e o p l e who worked on s i t e w i thou t r e s p i r a t o r s b e f o r e the s i t e wass u b s t a n t i a l l y covered wi th soil and v e g e t a t i o n were expo s ed toc o n t a m i n a n t s in the air. A m b i e n t o n - s i t e air c o n c e n t r a t i o n s weree v a l u a t e d f o r adverse h e a l t h e f f e c t s o f i n h a l a t i o n .C o n c e n t r a t i o n s measured in air p r e s e n t e d no p u b l i c h e a l t h hazard .
P u b l i c W a t e r S y s t e m s O f f S i t e ; Downstream i n S i l v e r CreekW a t e r s h e d
L o n g - t e r m users o f t h e H i g h V a l l e y W a t e r Company a n d SummitC o u n t y S e r v i c e Area #3 p u b l i c water s u p p l i e s may have beene x p o s e d via i n g e s t i o n to ar s en i c , but that exposure p r o b a b l y didnot l a s t a s u f f i c i e n t t ime to p o s e a p u b l i c h e a l t h hazard.A r s e n i c in the p u b l i c water s u p p l y may not be s i t e r e l a t e d .
A l t h o u g h o ther m e t a l s are p r e s e n t in the p u b l i c d r i n k i n g waters u p p l i e s , none are at l e v e l s tha t may be c o n s i d e r e d h a r m f u l tothe general p u b l i c . S o d i u m is at a l evel that p e o p l e on as o d i u m - r e s t r i c t e d d i e t should avoid.
P o t e n t i a l E x p o s u r e Pathways
T o d e t e r m i n e whe ther adverse h e a l t h e f f e c t s c ou ld r e su l t f r o me x p o s u r e , A T S D R s t a f f used c o n t a m i n a t i o n level d a t a whena v a i l a b l e f r o m each p o t e n t i a l p a t h w a y t o e s t i m a t e exposure do s e s
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f or each contaminant o f concern. T h e s e do s e s were then comparedto M R L s or R f D s , as d i s c u s s e d above. W h e n d a t a were nota v a i l a b l e , s t a f f made a s s u m p t i o n s t o enable a n a l y s i s o f p a t h w a y s .T h e s e a s s u m p t i o n s , when u s e d , are s t a t e d be low.
T a i l i n g s a n d S u r f a c e S o i l s Pathways O n S i t e ; Area A , Area B
A T S D R s t a f f e s t i m a t e d i n g e s t i o n exposure do s e s f o r workers a n deva lua t ed whe th er adverse h e a l t h e f f e c t s a r e p o s s i b l e . E s t i m a t e dexpo sure do s e s were be low l e v e l s o f h e a l t h concern f or a l lc on taminant s in t a i l i n g s in area B; t h e r e f o r e , adverse h e a l t he f f e c t s a r e u n l i k e l y f o r workers. A T S D R s t a f f d o n o t have d a t ar e g a r d i n g l e v e l s o f c on tam i nan t s in s o i l s because t a i l i n g sd i s p o s a l e n d e d ; we a l s o do not have i n f o r m a t i o n on c on taminant sin cover soil or a d j a c e n t natural s u r f a c e s o i l s . H o w e v e r , l e v e l sare not e x p e c t e d to be s i g n i f i c a n t l y h i g h e r , and cou ld bec o n s i d e r a b l y l ower , than tho s e measured in t a i l i n g s on the s i t e .E s t i m a t e d expo sure d o s e s , t h e r e f o r e , would be lower than tho s ee s t i m a t e d above i n t h e C O M P L E T E D E X P O S U R E P A T H W A Y S s e c t i o n .A d v e r s e h e a l t h e f f e c t s t o workers ar e no t e x p e c t e d f r o m expo surev ia the s e p o t e n t i a l p a t h w a y s .
S h o u l d the p r o p e r t y be d e v e l o p e d , a t a f u t u r e t i m e , forr e s i d e n t i a l p u r p o s e s , p e o p l e would receive an expo sure dosec o r r e s p o n d i n g t o t y p i c a l r e s i d e n t i a l e xpo sure s ( 3 6 5 days ay e a r ) . A T S D R s t a f f e s t i m a t e d p o t e n t i a l i n g e s t i o n expo sure do s e sfor i n d i v i d u a l s who would l ive on the s i t e at a f u t u r e t ime . Inthat case, p e o p l e would receive exposure d o s e s o f ar s en i c ,b e r y l l i u m , cadmium and l ead at l e v e l s of h e a l t h concern.E l e v a t e d l e v e l s o f c on taminant s make t h e s i t e u n s u i t a b l e f o rr e s i d e n t i a l or g a r d e n i n g p u r p o s e s .
S u r f a c e W a t e r Pathways On S i t e ; Area A
It is not known whe ther p e o p l e who have worked on the s i t e sincet a i l i n g s d i s p o s a l ceased have come in contac t w i t h s u r f a c e water.Because t h e c o m p l e t e d s u r f a c e water p a t h w a y p r e v i o u s l y d i s c u s s e dwas eva lua t ed to be of no p u b l i c h e a l t h concern, adverse h e a l t he f f e c t s a r e n o t e x p e c t e d f r o m e xpo sur e v i a t h i s p o t e n t i a lp a t h w a y .
Ambient Air Pathways On S i t e ; Area A
The c o m p l e t e d ambient a ir p a t h w a y p r e v i o u s l y d i s c u s s e d wase v a l u a t e d to be o f no p u b l i c h e a l t h concern. T h e r e f o r e , adverseh e a l t h e f f e c t s a r e n o t e x p e c t e d f r o m expo sure v i a t h i s p o t e n t i a lp a t h w a y .
G r o u n d w a t e r Pathways O f f S i t e
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R e s i d e n t i a l - T y p e W e l l s

ATSDR s t a f f have no i n f o r m a t i o n about contaminant l e v e l s inr e s i d e n t i a l - t y p e w e l l s s ou thwe s t o f t h e s i t e . F o r m e r l y , thosew e l l s served f o u r r e s i d enc e s . More r e c e n t l y , A T S D R learned o n er e s i d enc e has been converted to a small bu s ine s s . Only two otherr e s id enc e s now e x i s t ; bo th are vacant , but ATSDR e x p e c t s theycou ld be o c c u p i e d anytime in the f u t u r e . S i n c e t ho s e w e l l sserving tho s e l o c a t i o n s ar e h y d r a u l i c a l l y u p g r a d i e n t f r o m th es i t e , i t i s u n l i k e l y that p e o p l e have been expo s ed to s i t e -r e l a t e d c on taminant s a t l e v e l s o f p u b l i c h e a l t h concern. T h i sdocument doe s no t c on s id er c o n t r i b u t i o n s f r o m P r o s p e c t o r S q u a r e .
B u s i n e s s / I n d u s t r i a l W e l l s

W o r k e r s ar e p o t e n t i a l l y e xpo s ed t o c on taminant s throughi n c i d e n t a l i n g e s t i o n and p o s s i b l y aerosol i n h a l a t i o n . E x p o s u r e sa s s o c i a t e d w i t h tho s e p o t e n t i a l p a t h w a y s are low enough to bec o n s i d e r e d of no p u b l i c h e a l t h concern.
S u r f a c e S o i l Pathways O f f S i t e
N e a r b y r e s i d e n t s , e m p l o y e e s , and road maintenance p e o p l e arep o t e n t i a l l y e x p o s e d t o contaminant s through i n c i d e n t a l i n g e s t i o n .A T S D R s t a f f e s t i m a t e d expo sure do s e s a s s o c i a t e d w i t h o f f - s i t es u r f a c e s o i l . T h o s e do s e s are low enough to be c on s id er ed of nop u b l i c h e a l t h concern, p r i m a r i l y due t o th e i n f r e q u e n c y o fe x p o s u r e .
S h o u l d that area be d e v e l o p e d , a t some f u t u r e t i m e , forr e s i d e n t i a l p u r p o s e s , tho s e r e s i d e n t s would receive a l a r g e ri n c i d e n t a l i n g e s t i o n expo sure do s e than would the occas ionalv i s i t o r o r worker. A T S D R s t a f f e s t i m a t e d p o t e n t i a l i n g e s t i o nexpo sure do s e s for i n d i v i d u a l s who would l ive near the s i t e atsome f u t u r e t ime. In that case, i n d i v i d u a l s would receivee xpo sur e d o s e s of arsenic and l ead at l e v e l s of h e a l t h concern.
E l e v a t e d l e v e l s of c on taminant s make the area near the s i t eu n s u i t a b l e f o r r e s i d e n t i a l o r g a r d e n i n g p u r p o s e s .
C r e e k S u r f a c e W a t e r P a t h w a y s O f f S i t e
C o u n t y main t enance workers and ranchers are p o t e n t i a l l y e x p o s e dto c o n t a m i n a n t s t hrough i n c i d e n t a l i n g e s t i o n o f creek water.E x p o s u r e s a s s o c i a t e d w i t h that p o t e n t i a l p a t h w a y are l ow enoughto be c o n s i d e r e d of no p u b l i c h e a l t h concern.
Creek S e d i m e n t s Pathway O f f S i t e
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C o u n t y maint enance workers and ranchers are p o t e n t i a l l y e x p o s e dto c on taminant s t h r o u g h i n c i d e n t a l i n g e s t i o n o f creek s e d i m e n t s .E x p o s u r e s a s s o c i a t e d wi th that p o t e n t i a l p a t h w a y ares i g n i f i c a n t l y low enough to be cons idered of no p u b l i c h e a l t hconcern.
A m b i e n t A i r Pathways O f f S i t e
P e o p l e who work or l ive near the s i t e are p o t e n t i a l l y e x p o s e d toc on taminant s in the air. O f f - s i t e ambient a ir c o n c e n t r a t i o n swere eva lua t ed f o r adverse h e a l t h e f f e c t s o f i n h a l a t i o n .C o n c e n t r a t i o n s measured in air do not represent a p u b l i c h e a l t hhazard .
F o o d C h a i n Pathways O f f S i t e
ATSDR s t a f f have no i n f o r m a t i o n about contaminant l e v e l s inc a t t l e , s h e e p , m i l k , gra in s , or f i s h on or near the s i t e . It i snot l i k e l y that tho s e sources o f f o o d are c o n t a m i n a t e d wi th s i t e -r e l a t e d contaminant s at a level of p u b l i c h e a l t h concern.
B. H e a l t h Outcome D a t a E v a l u a t i o n
The l ead at t h i s s i t e is bound up in t a i l i n g s s i m i l a r to thet a i l i n g s f o u n d a t P r o s p e c t o r Square . ATSDR s t u d i e s a t P r o s p e c t o rS q u a r e i n d i c a t e that exposure to the s e t a i l i n g s did not r e su l t inany increase in b l o o d l e a d , ar s enic , or cadmium at c l i n i c a l l ym e a n i n g f u l l e v e l s , a s compared t o l o ca l c o n t r o l s ( A T S D R 1 9 8 8 ) .No f u r t h e r h e a l t h s t u d i e s were recommended. The s t u d y showed as i g n i f i c a n t increase in b l o o d l ead l e v e l s in c h i l d r e n aged 9 to71 m o n t h s , but c o n s i d e r e d that increase c l i n i c a l l y i n s i g n i f i c a n t .At that t i m e , th e C e n t e r s f o r Di s ea s e C o n t r o l and Preven t i on( C D C ) con s id er ed 2 5 micrograms l ead p e r d e c i l i t e r b l o o d ( u g / d l ) ac l i n i c a l l y s i g n i f i c a n t b l o o d l e v e l ; th e CDC ha s since revisedthat level down t o 10 u g / d l (CDC 1 9 9 1 ) .
N e v e r t h e l e s s , because the f r e q u e n c y and d u r a t i o n o f e xpo sur e tot a i l i n g s in the r e s i d e n t i a l P r o s p e c t o r Square area are e x p e c t e dto be s i g n i f i c a n t l y h igher than the f r e q u e n c y and d u r a t i o n ofe xpo sur e t o t a i l i n g s a t Richard s on F l a t , i t i s l i k e l y thate x p o s u r e to l ead at Richard s on F l a t w i l l not r e s u l t in anincrease in b l o o d l ead l e v e l s . T h i s c o n c l u s i o n is based on themargin o f s a f e t y p r o v i d e d b y t h e s i g n i f i c a n t d i f f e r e n c e s i nf r e q u e n c y and d u r a t i o n of e xpo sure to t a i l i n g s at Richard s onF l a t , an u n i n h a b i t e d area, and at P r o s p e c t o r S q u a r e , one wherep e o p l e l i v e . F u r t h e r m o r e , because o f p o t e n t i a l d i f f e r e n c e s i np o p u l a t i o n s ( e . g . , behavioral p a t t e r n s , n u t r i t i o n a l s t a t u s ,h e a l t h s t a t u s ) , and in t y p e o f c o n s t r u c t i o n ( e . g . , basement v s .s l a b ) a n d l a n d s c a p i n g , c o n c l u s i o n s r e g a r d i n g expo sure t o p e o p l e
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l i v i n g a t P r o s p e c t o r S q u a r e may. no t a p p l y t o a f u t u r e p o p u l a t i o nl i v i n g a t R i c h a r d s o n F l a t .
A l t h o u g h it is not known e x a c t l y how many p e o p l e have beenexpo s ed t o contaminants a t t h e s i t e , A T S D R s t a f f e s t i m a t e thatonly a f ew p e o p l e were e x p o s e d . F u r t h e r m o r e , t h e exposure l eveli s no t o f p u b l i c h e a l t h concern. F i n a l l y , the expo sure hasended . F o r t h o s e reasons , A T S D R s t a f f c o n s i d e r i t u n l i k e l y thatanyone who was e xpo s ed w i l l d e v e l o p any adverse h e a l t h e f f e c t sf r o m that e xpo sur e . I n a d d i t i o n , A T S D R s t a f f a r e unaware o f a n yrecent communi ty h e a l t h concerns o f t h e r e s i d e n t s . T h e r e f o r e ,A T S D R s t a f f d i d n o t examine h e a l t h outcome d a t a . I f n e wi n f o r m a t i o n becomes a v a i l a b l e , or i f nearby r e s i d e n t s have h e a l t hconcerns about c o n t a m i n a n t s a s s o c i a t e d w i t h t h e s i t e , A T S D R w i l lr e c o n s i d e r e v a l u a t i n g h e a l t h outcome d a t a .
C . Community H e a l t h . Concerns E v a l u a t i o n
Because there is no i n f o r m a t i o n about l e v e l s of c o n t a m i n a n t s inb l o w i n g d u s t , A T S D R s t a f f cannot evaluate t h e h e a l t h hazard p o s e db y i n h a l a t i o n o f t h e d u s t . A T S D R s t a f f eva lua t ed a v a i l a b l eambient a i r d a t a ( s e e T o x i c o l o g i c E v a l u a t i o n s e c t i o n ) - . L e v e l s o fc on taminant s in b l o w i n g dust g enera t ed f r o m t o p s o i l s h o u l d notp o s e a p u b l i c h e a l t h hazard. When th e t a i l i n g s ar e c o m p l e t e l ycovered by t o p s o i l or when v e g e t a t i o n has a d e q u a t e l y anchored thes o i l , there s hou ld not be any c o n t a m i n a t e d dus t or o thercontaminated p a r t i c u l a t e s b l ow ing o f f s i t e i n concentra t i onsabove c ompar i s on va lu e s . ATSDR s t a f f ar e no t aware o f any o th ercommunity h e a l t h concerns.
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1. ATSDR cons id er s the RFT s i t e t o po s e no a p p a r e n t p u b l i ch e a l t h hazard s due to pa s t or pr e s en t e xpo sure . E v a l u a t i o n so f a v a i l a b l e i n f o r m a t i o n f o r c o m p l e t e d exposure p a t h w a y ss u g g e s t that a s s o c i a t e d do s e s are at l e v e l s of no a p p a r e n th e a l t h concern. T h a t i s , do s e s are not h igh enough tor e s u l t in adverse h e a l t h e f f e c t s in p e o p l e near the s i t e orin p e o p l e who have worked on s i t e . ATSDR s t a f f do note x p e c t contaminant l e v e l s or expo sure do s e s a s s o c i a t e d w i t h
p o t e n t i a l pa thways to be high enough to re sul t in adverseh e a l t h e f f e c t s in p e o p l e near the s i t e or p e o p l e who workedon the s i t e . H o w e v e r , s hou ld the s i t e , or areas near the
s i t e where s i g n i f i c a n t l e v e l s o f c o n t a m i n a n t s may be f o u n d ,be d e v e l o p e d in the f u t u r e f or r e s i d e n t i a l p u r p o s e s , th ep e o p l e who l ive on top of soil c on tamina t ed at s i g n i f i c a n tl e v e l s w i l l have g r e a t e r e xpo sure d u r a t i o n to soil thant ho s e who l ive near the s i t e or worked on the s i t e . In t h i scase, l e v e l s of c on taminant s on or very c l o s e to the s i t ewould be at l e v e l s of h e a l t h concern. Because we are notc e r ta in o f t h e f u t u r e o f t h i s s i t e , A T S D R c o n s i d e r s t h e R F Ts i t e t o p o s e an i n d e t e r m i n a t e p u b l i c h e a l t h hazard f orf u t u r e e x p o s u r e .

2. The on ly community concern e x p r e s s e d was about w i n d - b l o w nd u s t . E x p o s u r e to such dus t doe s not a p p e a r to be a p u b l i ch e a l t h hazard .
3. The owners r e p o r t they w i l l no t d e v e l o p the p r o p e r t y ; thatcommitment may avoid p o t e n t i a l l y adverse e xpo sur e s thatwould r e su l t f r o m d a i l y e xpo sur e t o some o f th e o n - s i t ec o n t a m i n a n t s in the f u t u r e . H o w e v e r , that commitment is note n f o r c e a b l e .
4. A number of a c t i o n s are warranted to min imize f u t u r e s i t e -r e l a t e d e x p o s u r e :a. f i n i s h p l a c i n g soil cover over t a i l i n g sb. p r o v i d e p e r i o d i c maintenance for cover s o i l s anda s s o c i a t e d v e g e t a t i o n , and

c. t ra in o n - s i t e workers.
5. The known p r i v a t e water w e l l s are at l o c a t i o n s not l i k e l y tohave been a f f e c t e d by s i t e r e l e a s e s , bu t water q u a l i t y d a t a

are not a v a i l a b l e for t ho s e w e l l s . T h u s , a we l l survey andwater a n a l y s e s are warranted .
6. P u b l i c water s y s t e m s d a t a s h o u l d be reviewed p e r i o d i c a l l y toc o n f i r m whether water has been i m p a c t e d .
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7 . S h o u l d a d d i t i o n a l d a t a become a v a i l a b l e that i n d i c a t e p e o p l eare b e ing e x p o s e d to c o n t a m i n a n t s a t l e v e l s o f p u b l i c h e a l t hconcern, the f i r s t c o n c l u s i o n w i l l b e revi s ed.
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C e a s e / R e d u c e Exposure Recommendat ions
1. F i n i s h p l a c i n g soil cover over t a i l i n g s in a t i m e l y manner.
2. C o n d u c t p e r i o d i c maintenance in t a i l i n g s area to cover soiland v e g e t a t i o n .
3. See that o n - s i t e workers are we l l t ra ined and use adequate

p r o t e c t i v e e q u i p m e n t .
4 . I f urban d e v e l o p m e n t e x t e n d s s u b s t a n t i v e l y c l o s e r t o t h es i t e , c on s id er measures t o reduce p o t e n t i a l f o r p u b l i cexpo sure .
5. If evidence arises in th e f u t u r e that c o n f i r m s t a i l i n g s weretaken o f f s i t e a n d c o n f i r m s t h e i r s p e c i f i c l o c a t i o n ( s ) ,eva lua t e r e l a t e d e xpo sure , p u b l i c h e a l t h , and remediali s sues.
6. Local governments shou ld be encouraged to impo s e a p p r o p r i a t eg u i d e l i n e s f o r any a c t i v i t y that would d i s t u r b t h e t a i l i n g sor soil and s ediment c on tamina t ed wi th t a i l i n g s , at thes i t e , and at areas u p s t r e a m and downs tream that might bei m p a c t e d by t a i l i n g s . T h o s e g u i d e l i n e s s h o u l d be i n t e n d e dto ensure that any a c t i v i t y which would d i s t u r b the t a i l i n g swould need to be c onduc t ed in a manner p r e v e n t i n g e xpo sure sp o s i n g an u n a c c e p t a b l e h e a l t h risk.
S i t e / A r e a C h a r a c t e r i z a t i o n Recommendat ions
1. Conduc t a p r i v a t e wel l survey w i t h i n 1 m i l e ( u p g r a d i e n t andd o w n g r a d e e n t ) ; ana lyze groundwat e r s a m p l e s taken f r o m w e l l s .I f water q u a l i t y i s n o t c o n s i s t e n t w i th p u b l i c h e a l t hc r i t e r i a , a l t e r n a t e water s u p p l i e s s h o u l d be ob ta ined andthe we l l survey and s a m p l i n g s h o u l d be a p p r o p r i a t e l ye x p a n d e d . I n a d d i t i o n , A T S D R ' s c o n c l u s i o n r e g a r d i n g t h ep u b l i c h e a l t h hazard a s s o c i a t e d w i th t h i s s i t e would have t obe r e e v a l u a t e d .
2 . Review nearby p u b l i c water sy s t ems i n f o r m a t i o n p e r i o d i c a l l yf o r evidence o f t h e groundwat er s u p p l y be ing i m p a c t e d .
3 . I f urban d e v e l o p m e n t e x t e n d s s u b s t a n t i a l l y c l o s e r t o t h es i t e , s a m p l e s u r f a c e s o i l s more e x t e n s i v e l y o f f s i t e . A s apar t o f t h i s e f f o r t , c on s id er whe ther t a i l i n g s d e p o s i t e d o ns i t e might have f l o w e d beyond the pr e s en t containment area,
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for e x a m p l e to l o w - l y i n g areas on the south s i d e o f Coun tyRoad.

H e a l t h A c t i v i t i e s Recommendation Panel ( H A R P ) Recommendations
I n accordance w i t h t h e C o m p r e h e n s i v e Environmental R e s p o n s e ,C o m p e n s a t i o n , and L i a b i l i t y Act of 1980 , as amended , d a t a andi n f o r m a t i o n d e v e l o p e d in th e Amendment t o th e P u b l i c H e a l t hA s s e s s m e n t f o r t h e R i c h a r d s o n F l a t T a i l i n g s s i t e i n SummitC o u n t y , U t a h , have been eva lua t ed f o r a p p r o p r i a t e f o l l o w u p wi thr e s p e c t t o h e a l t h a c t i v i t i e s . A v a i l a b l e i n f o r m a t i o n i n d i c a t e sthat no human expo sure to c on taminant s at l e v e l s of p u b l i c h e a l t hconcern is o c curr ing or has occurred. In a d d i t i o n , the communityhas not e xpr e s s ed h e a l t h concerns. For these reasons, ATSDR hasc o n c l u d e d that no f o l l o w - u p a c t i on s should be pursued at t h i st ime. I f more i n f o r m a t i o n becomes a v a i l a b l e i n d i c a t i n g thathuman expo sure to hazardou s sub s tance s is occurring or hasoccurred in the p a s t a t l e v e l s o f p u b l i c h e a l t h concern, ATSDRw i l l r e eva lua t e t h i s s i t e f o r a n y a d d i t i o n a l i n d i c a t e d f o l l o w u p .
P u b l i c H e a l t h A c t i o n s
T h e p u r p o s e o f t h e P u b l i c H e a l t h A c t i o n P l a n ( P H A P ) i s t o ensurethat t h i s p u b l i c h e a l t h addendum no t only i d e n t i f i e s p u b l i ch e a l t h hazard s bu t a l s o p r o v i d e s a p l a n o f a c t i on d e s i g n e d t om i t i g a t e a n d prevent adverse human h e a l t h e f f e c t s r e s u l t i n g f r o mexpo sure to hazardou s s u b s t a n c e s in the environment.
Based o n d i s c u s s i o n s w i t h E P A Region V I I I , E P A w i l l c on s ider t h eC e a s e / R e d u c e Expo sure a n d S i t e / A r e a C h a r a c t e r i z a t i o nr e c ommenda t i on s l i s t e d above when they d e v e l o p the work p l a n fort h i s s i t e . Based on the HARP d e t e r m i n a t i o n that no h e a l t hf o l l o w - u p a c t i v i t i e s a r e required b y A T S D R , n o P H A P f o r h e a l t hf o l l o w - u p a c t i v i t i e s ha s been d e v e l o p e d f o r th i s re lease.
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Figure 2S i t e Area Plan
US Route 40
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TABLE 1 Contaminant C o n c e n t r a t i o n s in Groundwat er On S i t e ;Area A - - M o n i t o r i n g W e l l s

Contaminant
A l u m i n u m
A n t i m o n y
A r s e n i c
Barium
B e r y l l i u m
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m

MaximumC o n c e n t r a t i o n
( p p b ) ( r e f e r e n c e )

9 4 , 9 0 0 * E & E 1993
3 5 . 9 ? E & E 1992
81.1* E&E 1993
1,180* E&E 1993
4 . 6 J * E & E 1993
48 E&E 1985
3 6 5 , 0 0 0 E & E 1992
1 1 0 J * E & E 1993
80 E&E 1985
1,583 E&E 1985
1 3 0 , 0 0 0 E & E 1985
1,080 E&E 1985
8 8 , 0 0 0 E&E 1985
2 2 , 3 0 0 * E & E 1993
0.7 E&E 1985
93.1* E&E 1993
2 2 , 1 0 0 * E & E 1 9 9 3
17 E&E 1985
5 4 , 0 0 0 E & E 1985
<100 E&E 1985
2 6 6 E & E 1985
T a b l e 1 C o n t i n u e s

D a t e
1992
1992
1992
1992
1 9 9 2
1985
1992
1992
1985
1985
1985
1985
1985
1 9 9 2
1985
1992
1992
1985
1985
1985
1985

C o m p a r i s o n V a l u e
( p p b )

none
4
0.02
700
0.0081
2
none
10,000
none
1,300
none
15
none
1,000
2
100
none
50
none
0.4
20

Source

RMEG
CREG
RMEG
CREG
EMEG

RMEG

AL

AL

RMEG
L T H A
L T H A

RMEG

L T H A
L T H A
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Contaminant
MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e ) Date

C o m p a r i s o n V a l u e
( p p b ) S o u r c e

Z i n c 2 , 7 9 0 E&E 1985 1985 2 , 1 0 0 L T H A
*- S a m p l e o b ta ined by l a n d f i l lU n f i l t e r e d s a m p l e d a t ap p b - p a r t s p e r b i l l i o n?- a p p r o x i m a t e value<- l e s s thanA L - a c t i o n l eve l

J - e s t i m a t e d valueC R E G - cancer risk e v a l u a t i o n g u i d eR M E G - r e f e r e n c e do s e media e v a l u a t i o n g u i d eL T H A - l i f e t i m e h e a l t h advi soryE M E G - environmental media e v a l u a t i o n g u i d e
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TABLE 2 Contaminant C o n c e n t r a t i o n s in T a i l i n g s On S i t e ; Area s Aand B

Contaminant
A l u m i n u m

Ant imony

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead

M a g n e s i u m

M a n g a n e s e

MaximumC o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
A - 3 , 4 4 0 E & E 1985
B - 1 , 0 3 0 E & E 1989
A - 1 7 1 E & E 1985
B-144 E&E 1989
A - 3 , 6 0 0 E & E 1985
B - 2 5 9 * E & E 1989
A - 1 5 3 E & E 1989
B-117 E&E 1989
A - 1 . 2 E & E 1992
B - N D E & E 1989
A - 1 6 9 E & E 1985
B - 2 5 0 E & E 1989
A - 1 1 7 , 0 0 0 E & E 1985
B - 3 2 , 8 0 0 E & E 1989
A - 6 0 E & E 1985
B - N D E & E 1989
A- 12. 6 E&E 1992
B - 3 . 9 * E & E 1989
A - 9 6 1 E & E 1985
B - 2 8 1 E & E 1989
A - 1 5 4 , 0 0 0 E & E 1985
B - 8 7 , 0 0 0 E & E 1989
A - 8 , 5 3 0 E & E 1985
B - 3 1 , 6 0 0 E & E 1989
A - 2 3 , 0 0 0 E & E 1989
B - 1 , 1 4 0 * E & E 1989
A - 5 , 9 9 0 E & E 1985
B - 2 5 2 E & E 1989

T a b l e 2 cont inues

D a t e
1985
1989
1985
1989
1985
1989
1989
1989
1992
1989
1985
1989
1985
1989
1985
1989
1992
1989
1985
1989
1985
1989
1985
1989
1989
1989
1985
1989

C o m p a r i s o n V a l u e
( p p m )

none

280

0.4

4 9 , 0 0 0

0.16

140

none

7 0 0 , 0 0 0

none
none

none

none
none

70, 000

S o u r c e

RMEG

C R E G

RMEG

CREG

EMEG

RMEG

RMEG
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Contaminant
Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

V a n a d i u m

Z i n c

MaximumConcen tra t i on( p p m ) ( r e f e r e n c e )
A - 3 . 6 ? E & E 1992
B - 8 . 2 E & E 1989
A - 9 . 4 E & E 1989
B - 6 . 2 * E & E 1989
A - 9 1 7 E & E 1992
B-1,140* E&E 1989
A - 2 6 E & E 1985
B-115 E&E 1989
A - 1 1 , 3 0 0 E & E 1985
B - 6 0 3 * E & E 1989
A - 4 1 . 7 E & E 1992
B - 9 . 7 * E & E 1989
A- 13.0 E&E 1992
B - 2 . 6 E & E 1989
A - 2 3 , 2 0 0 E & E 1985
B - 3 3 , 8 0 0 E & E 1989

Date
1992
1989
1989
1989
1992
1989
1985
1989
1985
1989
1992
1989
1992
1989
1985
1989

C o m p a r i s o n V a l u e
( p p m )

none

none

none

3 , 5 0 0

none

none

none

none

S o u r c e

RMEG

A- Area A B- Area Bp p m - p a r t s p e r m i l l i o n C R E G - cancer risk e v a l u a t i o n g u i d e?- a p p r o x i m a t e value R M E G - r e f e r e n c e do se media e v a l u a t i o n g u i d e*- e s t i m a t e d value E M E G - environmental media e v a l u a t i o n g u i d e
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TABLE 3 Contaminan t C o n c e n t r a t i o n s in S o i l Cover Layer Over
T a i l i n g s On S i t e ; Area A

C o n t a m i n a n t
Aluminum
A n t i m o n y
A r s e n i c
Barium
B e r y l l i u m
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
M e r c u r y
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

MaximumC o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
2 5 , 3 0 0 E & E 1992
5.7? E&E 1992
2 0 . 9 ? E & E 1992
317 E&E 1992
1.2 E&E 1992
5.0? E&E 1992
9 , 4 8 0 E & E 1992
28.2 E & E 1992
15.0 E&E 1992
50.4 E & E 1992
2 , 7 5 0 E & E 1992
223 E&E 1992
5 , 5 7 0 E & E 1992
1 , 0 3 0 E & E 1992
0.16 E&E 1992
21.6 E&E 1992
5 , 6 5 0 E & E 1992
4.1? E&E 1992
319? E&E 1992
1.9? E & E 1992
57.4 E & E 1992
432 E&E 1992

Date
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1992
1 9 9 2
1992
1992

C o m p a r i s o n V a l u e
( p p m )

none
280
0.4
4 9 , 0 0 0
0.16
140
none
7 0 0 , 0 0 0
none
none
none
none
none
7 0 , 0 0 0
none
none
none
3 , 5 0 0
none
none
none
none

S o u r c e

RMEG
CREG
RMEG
C R E G
EMEG

RMEG

RMEG

RMEG

p p m - p a r t s p e r m i l l i o n C R E G - cancer risk e v a l u a t i o n g u i d e?- a p p r o x i m a t e value R M E G - r e f e r e n c e dose med ia e v a l u a t i o n g u i d eE M E G - environmental media e v a l u a t i o n g u i d e
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TABLE 4 Contaminant C o n c e n t r a t i o n s in S u r f a c e W a t e r On S i t e ;Area A ( D i v e r s i o n D i t c h , and Marsh .) and Area B ( S i l v e rC r e e k )

Contaminant
A l u m i n u m

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

L e a d

M a g n e s i u m

MaximumC o n c e n t r a t i o n
( p p b ) ( r e f e r e n c e )

A - 3 0 , 9 0 0 E & E 1989
B-77 E&E 1985
A - 9 3 7 E & E 1989
B - 3 9 E & E 1992
A - 2 , 3 2 6 E & E 1989
B - 6 1 9 E & E 1989
A - 2 , 3 3 0 E & E 1989
B - 6 0 . 8 * E & E 1989
A - 3 . 2 ? E & E 1992
B-2.4* E & E 1989
A - 2 8 9 E & E 1989
B - 3 5 ? E & E 1992
A - 4 4 6 , 0 0 0 E & E 1989
B - 1 4 9 , 0 0 0 E&E 1992
A - 5 0 . 2 E & E 1989
B - 7 2 . 2 E & E 1989
A - 4 8 . 7 * E & E 1989
B - 5 . 7 * E & E 1989
A - 1 , 5 4 0 E & E 1989
B-9 E&E 1985
A - 1 0 7 , 0 0 0 E & E 1989
B - 3 8 9 E & E 1985
A - 2 2 , 1 0 0 * E & E 1989
B - 1 5 ? E & E 1992
A - 1 0 4 , 0 0 0 E & E 1989
B - 3 3 , 6 0 0 E & E 1992

T a b l e 4 cont inues

Date
1989
1985
1989
1992
1989
1989
1989
1989
1992
1989
1989
1992
1989
1992
1989
1989
1989
1989
1989
1985
1989
1985
1989
1992
1989
1992

C o m p a r i s o n V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

10,000

none

1 , 3 0 0

none

15

none

Sourc e

RMEG

CREG

RMEG

CREG

EMEG

RMEG

AL

AL
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Contaminant
M a n g a n e s e

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

V a n a d i u m

Z i n c

MaximumC o n c e n t r a t i o n( p p b } ( r e f e r e n c e )
A - 2 1 , 1 0 0 E & E 1989
B-434 E&E 1985
A - 8 E & E 1989
B-11.5 E & E 1989
A - 6 5 . 5 E & E 1989
B - 6 7 . 3 * E & E 1989
A - 1 5 , 6 0 0 E & E 1989
B - 1 , 9 5 0 ? E & E 1992
A - 2 0 1 E & E 1989
B-117 E&E 1989
A - 5 8 , 5 0 0 E & E 1989
B - 4 2 , 7 0 0 E & E 1989
A - 8 3 . 4 * E & E 1989
B-4.2* E&E 1989
A - 5 8 . 7 E & E 1989
B-121 E&E 1989
A - 4 9 , 1 0 0 E & E 1989
B - 1 , 6 5 0 E & E 1985

D a t e
1989
1985
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1989
1989
1989
1989
1985

C o m p a r i s o n V a l u e
( p p b )

1,000

2

100

none

50

none
0.4

20

2 , 1 0 0

S o u r c e
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

A- Area A B- Area Bp p b - p a r t s p e r b i l l i o n C R E G - cancer risk e v a l u a t i o n g u i d e?- a p p r o x i m a t e value R M E G - r e f e r e n c e do s e med ia e v a l u a t i o n g u i d e* - e s t i m a t e d value L T H A - l i f e t i m e h e a l t h adv i s o ryA L - a c t i o n level E M E G - environmental media e v a l u a t i o n g u i d e
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T A B L E 5 Contaminant C o n c e n t r a t i o n s in S e d i m e n t s On S i t e ; Area A( D i v e r s i o n Dit ch . , M a r s h , P o n d e d W a t e r L o c a t i o n s ) a n dArea B ( S i l v e r C r e e k )

Contaminant
A l u m i n u m

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead
M a g n e s i u m

Maximum
C o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
A - 2 8 , 8 0 0 E & E 1992
B - 8 , 6 2 0 E & E 1989
A - 2 0 0 * E & E 1989
B-201* E&E 1989
A - 8 3 9 E & E 1989
B - 5 9 0 E & E 1989
A - 1 , 2 2 0 E & E 1989
B-147 E&E 1989
A - 2 . 3 E & E 1992
B - 0 . 8 6 * E & E 1989
A - 1 8 5 * E & E 1989
B-91.4* E&E 1989
A - 2 4 9 , 0 0 0 E & E 1989
B - 2 5 , 6 0 0 E & E 1989
A - 6 2 . 9 ? E & E 1992
B-1.0* E&E 1989
A - 6 4 . 4 E & E 1989
B - 4 3 . 5 E & E 1989
A - 8 7 0 E & E 1989
B - 7 5 3 E & E 1989
A - 1 5 6 , 0 0 0 E & E 1989
B - 1 4 8 , 0 0 0 E & E 1989
A - 1 3 , 6 0 0 E & E 1989
B - 1 4 , 2 0 0 E & E 1989
A - 3 3 , 8 0 0 E & E 1989
B - 9 , 4 3 0 E & E 1989

T a b l e 5 cont inue s

Date
1992
1989
1989
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1992
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

C o m p a r i s o n V a l u e
( p p m )

none

280

0.4

4 9 , 0 0 0

0.16

140

none

7 0 0 , 0 0 0

none

none
none

none
none

S o u r c e

RMEG

CREG

RMEG

CREG

EMEG

RMEG
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Contaminan t
M a n g a n e s e

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

Vanadium

Z i n c

Maximum
C o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
A - 2 0 7 , 0 0 0 E & E 1989
B - 1 , 7 3 0 E & E 1989
A - 8 . 2 ? E & E 1992
B - 6 . 0 E & E 1989
A - 9 7 . 2 E & E 1992
B - 2 8 . 8 E & E 1989
A - 6 , 2 7 0 E & E 1989
B - 1 , 1 6 0 * E & E 1989
A - 8 6 . 0 E & E 1989
B - 4 7 . 5 E & E 1989
A - 1 , 1 5 0 ? E & E 1992
B-181* E&E 1989
A - 2 4 . 1 * E & E 1989
B-4.1* E&E 1989
A - 7 0 . 6 E & E 1992
B - 2 1 . 2 E & E 1989
A - 2 6 , 4 0 0 E & E 1989
B - 1 5 , 5 0 0 E & E 1989

D a t e
1989
1989
1992
1989
1992
1989
1989
1989
1989
1989
1992
1989
1989
1989
1992
1989
1989
1989

C o m p a r i s o n V a l u e
( p p m )

7 0 , 0 0 0

none

none

none

3 , 5 0 0

none

none

none

none

S o u r c e
RMEG

RMEG

p p m - p a r t s per m i l l i o n A- Area A B- Area B?- a p p r o x i m a t e value R M E G - r e f e r e n c e dose media e v a l u a t i o n g u i d e*- e s t i m a t e d value C R E G - cancer ri sk e v a l u a t i o n g u i d eE M E G - environmental media e v a l u a t i o n g u i d e
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TABLE 6 Contaminant C o n c e n t r a t i o n s in Ambien t Air On S i t e ;
Area A

C o n t a m i n a n t
A l u m i n u m
A n t i m o n y
A r s e n i c
Barium
B e r y l l i u m
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
M a g n e s i u m
M a n g a n e s e
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m
Z i n c

MaximumC o n c e n t r a t i o n
( / t g / m 3 ) ( r e f e r e n c e )

N I
N I
0.0927 E&E 1991C
N I
N I
0.0143* E & E 1 9 9 1 C

N I
N I
N I
N I
N I
1.6478 E&E 1991c

N I
N I
N I
N I
N I
N I
N I
N I
N I
1.4478* E & E 1 9 9 1 C

Date

1986

1986

1986

1986

C o m p a r i s o n V a l u e
( f t g / m 3 )

0.00023

0 . 0 0 0 5 6

none

none

S o u r c e

CREG

CREG

/ n g / m 3 - micrograms p e r cubic meter*- e s t i m a t e d valueN I - n o i n f o r m a t i o n C R E G - cancer risk e v a l u a t i o n g u i d e
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T A B L E 7 Contaminant C o n c e n t r a t i o n s i n G r o u n d w a t e r O f f S i t e ;Background M o n i t o r i n g W e l l a n d T h r e e N e a r b y I n d u s t r i a lW e l l s

Contaminant
Aluminum

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead

M a g n e s i u m

MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
C - 1 5 , 7 0 0 E & E 1992
D - N I
C - < 5 E & E 1985
D - N I
C - 3 . 7 ? E & E 1 9 9 2
D - 4 . 8 ? E & E 1991d
C - 1 9 6 ? E & E 1992
D - N I
C - 1 . 3 ? E & E 1992
D - N I
C - < 5 E & E 1985
D - N D E & E 1991d
C - 4 2 , 0 0 0 E & E 1992
D - N I
C - 1 0 . 5 E & E 1 9 9 2
D - N D E & E 1991d
C - l l ? E & E 1992
D - N I
C - 3 0 E & E 1992
D - N I
C - 1 4 , 0 0 0 E & E 1992
D - N I
C - 6 2 7 ? E & E 1 9 9 2
D - 3 6 . 9 E & E 1991d
C - 1 2 , 2 0 0 E & E 1992
D - N I

T a b l e 7 continues

D a t e
1992

1985

1992
1991
1992

1992

1985
1991
1992

1992
1991
1992

1992

1992

1992
1991
1992

C o m p a r i s o n V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

10, 000

none

1 , 3 0 0

none

15

none

S o u r c e

RMEG

C R E G

RMEG

C R E G

EMEG

RMEG

AL

AL
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C o n t a m i n a n t
M a n g a n e s e

M e r c u r y

N i c k e l
P o t a s s i u m

S i l v e r
S o d i u m

T h a l l i u m
V a n a d i u m

Z i n c

MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
C - 1 6 2 ? E & E 1992
D - N I
C - < 0 . 1 E & E 1985
D - N I
C - 1 3 E & E 1992
D - N I
C - 3 , 9 7 0 ? E & E 1992
D - N I
C-<5 E&E 1985
D - N I
C - 1 6 , 1 0 0 E & E 1992
D - N I
C-<100 E&E 1985
D - N I
C-<10 E&E 1985
D - N I
C - 1 3 6 ? E & E 1992
D - N I

Date
1992

1985

1992

1992

1985

1992

1985

1985

1992

C o m p a r i s o n V a l u e
( p p b )

1,000

2

100

none

50
none
0.4

20

2,100

S o u r c e
RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

U n f i l t e r e d s a m p l e d a t aC- background m o n i t o r i n g w e l l D- three nearby i n d u s t r i a l w e l l sp p b - p a r t s p e r b i l l i o n E M E G - environmental media e v a l u a t i o n g u i d eN I - n o i n f o r m a t i o n C R E G - cancer risk e v a l u a t i o n gu id e?- a p p r o x i m a t e value R M E G - r e f e r e n c e dose media e v a l u a t i o n g u i d e<- l e s s than LTHA- l i f e t i m e h e a l t h advisoryA L - a c t i on level
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T A B L E 8 Contaminant C o n c e n t r a t i o n s i n Groundwat er O f f S i t e ;
P u b l i c W a t e r S u p p l y W e l l s - - A t k i n s o n S p e c i a l I m p r o v e m e n tD i s t r i c t , H i g h V a l l e y W a t e r Company, a n d S u m m i t Coun tyS e r v i c e Area #3

Contaminant
A l u m i n u m

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E - N I
F - N I
G - N I
E-<1 U D E Q 1992b
F - 7 UDEQ 1992b
G - 7 UDEQ 1992b
E-60 U D E Q 1992b
F - 1 8 0 UDEQ 1992b
G - 8 0 UDEQ 1992b
E - N I
F - N I
G - N I
E-<1 UDEQ 1992b
F - < 1 U D E Q 1992b
G - < 1 UDEQ 1992b
E - 7 1 , 0 0 0 U D E Q 1992b
F - 7 8 , 0 0 0 U D E Q 1992b
G - N I
E-<1 U D E Q 1992b
F - 5 U D E Q 1992b
G-<1 U D E Q 1992b
E - N I
F - N I
G - N I

T a b l e 8 continues

Date

1988
1987
1989
1988
1987
1989

1988
1987
1988
1988
1987

1988
1985
1988

C o m p a r i s o n V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

1 0 , 0 0 0

none

S o u r c e

RMEG

CREG

RMEG

CREG

E M E G

RMEG
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Contaminant
C o p p e r

I r o n

Lead

M a g n e s i u m

M a n g a n e s e

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
E-<10 UDEQ 1992b
F - 1 2 0 UDEQ 1992b
G - 3 0 UDEQ 1992b
E - 6 8 0 UDEQ 1992b
F - 7 1 0 UDEQ 1992b
G - 1 7 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 5 U D E Q 1992b
G - < 1 U D E Q 1992b
E - 1 1 , 0 0 0 U D E Q 1992b
F - 2 1 , 0 0 0 UDEQ 1992b
G - 1 2 , 000 UDEQ 1992b
E - 2 0 UDEQ 1992b
F - 3 5 UDEQ 1992b
G - 2 5 UDEQ 1992b
E - 0 . 2 UDEQ 1992b
F - < 0 . 2 UDEQ 1992b
G - < 0 . 2 UDEQ 1992b
E-<10 UDEQ 1992b
F - N I
G - < 3 0 UDEQ 1 9 9 2 b
E - 3 , 0 0 0 UDEQ 1 9 9 2 b
F - 4 , 0 0 0 UDEQ 1992b
G - 4 , 0 0 0 UDEQ 1992b
E-<1 UDEQ 1992b
F - < 2 UDEQ 1992b
G - < 1 UDEQ 1992b
E - 5 4 , 0 0 0 UDEQ 1992b
F - 2 3 , 0 0 0 UDEQ 1992b
G - 8 6 , 0 0 0 UDEQ 1992b
E - N I
F - N I
G - N I

T a b l e 8 cont inue s

D a t e
1988
1987
1989
1988
1985
1981
1988
1987
1988
1988
1987
1981
1988
1985
1981
1988
1987
1989
1988
1989
1988
1987
1989
1988
1987
1989
1988
1987
1989

C o m p a r i s o n V a l u e
( p p b )

1 ,300

none

15

none

1,000

2

100

none

50

none

0.4

S o u r c e
AL

AL

RMEG

L T H A

L T H A

RMEG

L T H A
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Contaminant
Vanadium

Z i n c

Maximum
C o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
E - N I
F - N I
G - N I
E-100 U D E Q 1992b
F - 1 5 0 U D E Q 1992b
G - 1 3 0

D a t e

1988
1985
1989

C o m p a r i s o n V a l u e
( p p b )

20

2 , 1 0 0

Sourc e
L T H A

L T H A

R e f e r e n c e n o t s t a t e whe ther s a m p l e s were f i l t e r e dE - A t k i n s o n S p e c i a l I m p r o v e m e n t D i s t r i c t
F - H i g h V a l l e y W a t e r Company
G- S u m m i t C o u n t y S e r v i c e Area #3p p b - p a r t s p e r b i l l i o n C R E G - cancer risk e v a l u a t i o n g u i d e<- l e s s than R M E G - r e f e r e n c e do s e media e v a l u a t i o n g u i d e
N I - n o i n f o r m a t i o n L T H A - l i f e t i m e h e a l t h advi soryA L - a c t i on level E M E G - environmental media e v a l u a t i o n g u i d e
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T A B L E 9 Contaminant C o n c e n t r a t i o n s i n S o i l s O f f S i t e ; S u r f a c eS o i l s a n d S u b s u r f a c e S o i l s

Contaminant
A l u m i n u m

Ant imony

A r s e n i c

Barium
B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead

M a g n e s i u m

M a n g a n e s e

MaximumC o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
G - 1 4 , 4 0 0 E & E 1985
H - 1 6 , 9 0 0 . E & E 1985
G - 8 9 * E & E 1987a
H - N A D ' E & E 1985
G - 8 7 E & E 1987a
H - 6 . 5 E & E 1985
G - 6 6 8 E & E 1987a
H - 1 4 7 E & E 1985
G - 4 3 * E & E 1987a
H - N A D E & E 1985
G - 1 7 E&E 1985
H - 7 . 4 E & E 1985
G - 4 6 , 9 0 0 E & E 1987a
H - 5 , 0 2 0 E & E 1985
G - 7 4 3 * E & E 1987a
H - 1 9 E & E 1985
G - 1 5 9 * E & E 1987a
H - 9 . 5 E & E 1985
G - 1 0 0 E & E 1987a
H - 1 7 E & E 1985
G - 9 4 , 2 0 0 E & E 1987a
H - 1 9 , 7 0 0 E & E 1985
G - 1 , 1 0 0 E & E 1985
H - 3 7 E & E 1985
G - 5 5 , 0 0 0 E & E 1987a
H - 7 , 6 2 0 E & E 1985
G - 1 5 , 4 0 0 E & E 1987a
H - 6 2 5 E & E 1985

T a b l e 9 continues

Date
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985
1987
1985
1987
1985
1987
1985
1985
1985
1987
1985
1987
1985

C o m p a r i s o n V a l u e
( p p m )

none
280

0.4

4 9 , 0 0 0

0.16

140

none

7 0 0 , 0 0 0

none

none

none
none

none

7 0 , 0 0 0

Source

RMEG

CREG

RMEG

CREG

EMEG

RMEG

RMEG
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M e r c u r y

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

V a n a d i u m

Z i n c

G - 1 . 0 * E & E 1987a
H - N A D E & E 1985
G - 5 2 E & E 1987a
H - 2 2 _ E & E 1985
G - 1 , 4 8 0 * E & E 1987a
H - N I
G - 6 . 7 E & E 1985
H - N A D E & E 1985
G - 5 , 6 2 0 E & E 1987a
H - 2 7 9 E & E 1985
G - 2 . 4 E & E 1987a
H - N A D E & E 1985
G - 1 , 3 9 0 * E & E 1987a
H - 3 1 E & E 1985
G - 1 , 5 7 0 E & E 1985
H - 7 0 E & E 1985

1987
1985
1987
1985
1987

1985
1985
1987
1985
1987
1985
1987
1985
1985
1985

none

none

none

3 , 5 0 0

none

none

none
none

RMEG

G - s u r f a c e s o i l s H - s u b s u r f a c e s o i l sp p m - p a r t s p e r m i l l i o n C R E G - cancer ri sk e v a l u a t i o n g u i d e*- e s t i m a t e d value RMEG- r e f e r e n c e do s e media eva lua t i on gu id eE M E G - environmental media eva lua t i on gu id e
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T A B L E 1 0 Contaminant C o n c e n t r a t i o n s i n S u r f a c e W a t e r O f f S i t e ;U p s t r e a m ( P a c e H o m e r D i t c h a n d S i l v e r C r e e k ) a n dDownstream ( S i l v e r C r e e k )

Contaminant
Aluminum

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead
Magnes ium

MaximumC o n c e n t r a t i o n( p p b ) ( r e f e r e n c e )
1-172 E&E 1985
J - 3 7 0 E & E 1985
1 - 3 6 . 7 ? E & E 1992
J - 3 5 E & E 1985
1-14 E&E 1985
J - 1 1 0 UDEQ 1992c
1 - 5 4 . 6 ? E & E 1992
• T - 1 4 0 UDEQ 1 9 9 2 C
1-3.4? E&E 1992
J - 2 . 4 ? E & E 1992
1-3.9? E&E 1992
J - 1 0 UDEQ 1992c
1 - 2 3 , 3 0 0 E & E 1992
J - 1 6 3 , 0 0 0 E & E 1992
I - < 5 E & E 1985
J - 8 UDEQ 1 9 9 2 c
I - < 5 E & E 1985
J - 4 . 0 * E & E 1989
1-12 E&E 1985-
J - 6 0 E & E 1985
1-725 E&E 1985
J - 2 , 2 9 0 E & E 1985
1-147 E&E 1985
J - 1 , 9 8 5 E & E 1985
1 - 3 8 , 7 0 0 E&E 1992
J - 3 7 , 7 0 0 E & E 1992

T a b l e 10 cont inue s

Date
1985
1985
1992
1985
1985
1988
1992
1991
1992
1992
1992
1988
1992
1992
1985
1985
1985
1989
1985
1985
1985
1985
1985
1985
1992
1992

Compari son V a l u e
( p p b )

none

4

0.02

700

0.0081

2

none

1 0 , 0 0 0

none

1 , 3 0 0

none

15

none

Source

RMEG

C R E G

RMEG

CREG

EMEG

RMEG

AL

AL
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M a n g a n e s e

M e r c u r y

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m
V a n a d i u m

Z i n c

1-764 E&E 1985
J - 1 , 9 0 0 UDEQ 1992c
1-0.2 E&E 1985
J - 0 . 3 U D E Q

1992c
1-25.4? E&E 1992
J - N A D E & E 1985
1 - 3 , 5 1 0 ? E & E 1992
J - 2 , 0 9 0 E & E 1989
I - < 5 E & E 1985
J - 1 0 E & E 1992
1 - 6 3 , 6 0 0 E & E 1992
J - 2 7 , 6 0 0 E & E 1992
I - < 1 0 0 E & E 1985
J - N A D E & E 1985
I - < 1 0 E & E 1985
J - N A D E & E 1985
1 - 2 , 6 9 0 E & E 1985
J - 3 , 7 0 0 UDEQ 1992C

1985
1988
1985
1992

1992
1985
1992
1989
1985
1992
1992
1992
1985
1985
1985
1985
1985
1988

1,000

2

100

none

50

none

0.4

20

2, 100

RMEG

L T H A

L T H A

RMEG

L T H A

L T H A

L T H A

I - u p s t r e a m o f s i t e J - downs tream o f s i t ep p b - p a r t s p e r b i l l i o n A L - ac t ion level*- e s t i m a t e d value C R E G - cancer risk e v a l u a t i o n g u i d e?- a p p r o x i m a t e value R M E G - r e f e r e n c e do se media e v a l u a t i o n g u i d e< - l e s s than L T H A - l i f e t i m e h e a l t h advi soryN A D - n o a p p l i c a b l e d a t a E M E G - environmental media e v a l u a t i o n g u i d e
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T A B L E 1 1 Contaminant C o n c e n t r a t i o n s i n S e d i m e n t s O f f S i t e ;U p s t r e a m ( S i l v e r Creek and Pace H o m e r D i t c h ) andDownstream o f S i t e ( S i l v e r C r e e k )

Contaminant
Aluminum

A n t i m o n y

A r s e n i c

Barium

B e r y l l i u m

Cadmium

C a l c i u m

Chromium

C o b a l t

C o p p e r

I r o n

Lead

M a g n e s i u m

MaximumC o n c e n t r a t i o n( p p m ) ( r e f e r e n c e )
K - 1 8 , 4 0 0 * E & E 1989
L - 2 0 , 2 0 0 E & E 1989
K - 1 8 3 * E & E 1989
L - N D E & E 1989
K - 5 5 5 E & E 1989
L - 5 . 4 E & E 1989
K - 2 7 0 E & E 1989
L - 4 0 8 E & E 1989
K - 1 . 7 E & E 1989
L - 1 . 6 E & E 1989
K - 1 1 3 * E & E 1989
L - 2 . 2 * E & E 1989
K - 1 8 , 9 0 0 E & E 1989
L - 9 , 6 4 0 E & E 1989
K - 2 1 . 9 E & E 1989
L - 1 8 . 5 E & E 1989
K - 7 6 . 8 E & E 1989
L - 1 0 . 9 * E & E 1989
K - 4 9 6 E & E 1989
L - 4 0 . 7 E & E 1989
K - 2 6 3 , 0 0 0 E & E 1989
L - 2 5 , 5 0 0 E & E 1989
K - 1 2 , 2 0 0 E & E 1989
L - 1 0 8 E & E 1989
K - 6 , 3 4 0 E & E 1989
L - 6 , 3 6 0 E & E 1989

T a b l e 11 continues

Date
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

C o m p a r i s o n V a l u e
( p p m )

none

280

0.4

4 9 , 0 0 0

0.16

140

none

7 0 0 , 0 0 0

none

none

none

none

none

S o u r c e

RMEG

C R E G

RMEG

C R E G

EMEG

RMEG
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Manganese

Mercury

N i c k e l

P o t a s s i u m

S i l v e r

S o d i u m

T h a l l i u m

V a n a d i u m

Z i n c

K - 1 , 5 6 0 E & E 1989
L - 3 0 3 E & E 1989
K - 3 . 3 E & E 1989
L - 0 . 1 * E & E 1989
K - 3 1 . 4 E & E 1989
L - 1 7 . 0 E & E 1989
K - 3 , 1 6 0 E & E 1989
L - 6 , 0 5 0 E & E 1989
K - 3 9 . 8 E & E 1989
L - N D E & E 1989
K - 2 3 9 * E & E 1989
L - 3 8 9 * E & E 1989
K - 6 . 0 * E & E 1989
L - N D E & E 1989
K - 4 8 . 7 E & E 1989
L - 3 7 . 7 E & E 1989
K - 1 7 , 5 0 0 E & E 1989
L - 3 0 2 E & E 1989

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

7 0 , 0 0 0

none

none

none

3 , 5 0 0

none

none

none

none

RMEG

RMEG

K - u p s t r e a m L - downs treamp p m - p a r t s p e r m i l l i o n C R E G - cancer risk e v a l u a t i o n g u i d e*- e s t i m a t e d value R M E G - r e f e r e n c e do se media e v a l u a t i o n g u i d eE M E G - environmental media e v a l u a t i o n g u i d e
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T A B L E 1 2 Contaminan t C o n c e n t r a t i o n s i n A m b i e n t A i r O f f S i t e

Contaminant
A l u m i n u m
A n t i m o n y
A r s e n i c

Barium
B e r y l l i u m
Cadmium

C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead

M a g n e s i u m
M a n g a n e s e
Mercury
N i c k e l
P o t a s s i u m
S i l v e r
S o d i u m
T h a l l i u m
V a n a d i u m

MaximumC o n c e n t r a t i o n( ^ g / m 3 ) ( r e f e r e n c e )
N I
N I
ND E&E 1991C
N D U S E P A 1992C
N I
N I
0 .0009* E & E 1991C

N D U S E P A 1 9 9 2 C
N I
N I
N I
N I
N I
0 . 0 3 9 1 E & E 1991C
ND U S E P A 1992 C
N I
N I
N I
N I
N I
N I
N I
N I
N I

T a b l e 12 continues

Date

1986
1992

1986
1992

1986
1992

C o m p a r i s o n V a l u e
( j i g / m 3 )

0 . 0 0 0 2 3

0 . 0 0 0 5 6

none

Sourc e

CREG

CREG
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Z i n c 0 . 0 5 7 9 * E & E 1991C
0.1 U S E P A 1992C

1986
1992

none

/ j g / m 3 - micro grams per cubic meter*- e s t i m a t e d valueN I - n o i n f o r m a t i o n N D - n o t d e t e c t e dC R E G - cancer risk e v a l u a t i o n g u i d e
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T A B L E 13 C O M P L E T E D E X P O S U R E P A T H W A Y S

C O M P L E T E D
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A
S u r f a c e S o i lOn S i t eArea A
S u r f a c ewaterOn S i t eArea A
A m b i e n t airOn S i t e
Area A
P u b l i c waters y s t e m s

C O M P L E T E D E X P O S U R E P A T H W A Y E L E M E N T S
P L A U S I B L E

S O U R C E
T a i l i n g s

T a i l i n g s

T a i l i n g st r a n s p o r twater &runon
T a i l i n g s

U n c e r t a i n

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

G r o u n d w a t e r

P O I N T O F
E X P O S U R E

On S i t e( A r e a A )

On S i t e( A r e a A )

On S i t e( A r e a A )

On S i t e( A r e a A )

O f f S i t e

R O U T E OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o n ,i n h a l a t i o n

E X P O S E D
P O P U L A T I O N

T a i l i n g sworkers ,T r e s p a s s e r s
T a i l i n g sworkers.T r e s p a s s e r s
T a i l i n g sworkers ,T r e s p a s s e r s

T a i l i n g sworkers ,T r e s p a s s e r s
R e s i d e n t s ,W o r k e r s( w a t e rsys t emu s e r s )

T I M E

P a s t

P a s t

P a s t

P a s t

P a s tPre s en tF u t u r e
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T A B L E 14 P O T E N T I A L E X P O S U R E P A T H W A Y S

P O T E N T I A L
P A T H W A Y N A M E

T a i l i n g sOn S i t eArea A &Area B

S u r f a c e S o i lOn S i t eArea A &
Area B
S u r f a c eW a t e rOn S i t e
Area A
Ambient A i rOn S i t e
Area A
T a b l e 14

C o n t i n u e s

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
P L A U S I B L E

S O U R C E
T a i l i n g s

T a i l i n g s

Runon

T a i l i n g s

M E D I U M
T a i l i n g s

S o i l

S u r f a c e water

A i r

P O I N T O F
E X P O S U R E

On S i t eArea A ,Area B

On S i t eArea A ,
Area B

On S i t eArea A

On S i t eArea A

R O U T E OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s
I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

Area A :r emed ia t i on/maintenanceworkers ;f u t u r er e s i d e n t s &workers .Area B:t r e s p a s s e r s
R e m e d i a t i o n /maintenanceworkers
R e m e d i a t i o n /maintenanceworkers
R e m e d i a t i o n /maintenanceworkers

T I M E

P a s tPresentF u t u r e

Pas tPre s en tF u t u r e
Pas tPre s en tF u t u r e

PastPre s en tF u t u r e
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P O T E N T I A L
P A T H W A Y N A M E

P r i v a t e we l lwaterO f f S i t e

S u r f a c e soilO f f S i t e

S u r f a c e S o i l

Creeks u r f a c ewaterO f f S i t e

T a b l e 14C o n t i n u e s

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
P L A U S I B L E

SOURCE
U n c e r t a i n

T a i l i n g s ? ?

T a i l i n g s ? ?

S i t ed i s c h a r g e ?U p s t r e a md i s c h a r g e tocreek?

M E D I U M

G r o u n d w a t e r

S o i l( t a i l i n g sd e p o s i t i o n bywind, S i l v e rC r e e k )
S o i l( t a i l i n g sd e p o s i t i o n bywind , S i l v e rC r e e k )

W a t e r

P O I N T O F
E X P O S U R E

O f f S i t e ,c l o s e s tr e s i d e n c e s ,bu s ine s s e s
O f f S i t e ,s i t e v i c i n i t y

O f f S i t e ,s i t e v i c i n i t y

O f f S i t e ,S i l v e r Creek

R O U T E OF
E X P O S U R E

I n g e s t i o nI n h a l a t i o n ,a e r o s o l s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o nI n h a l a t i o n ,p a r t i c u l a t e s

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

R e s i d e n t s ,workers

US -40c o n s t r u c t o r s

Roadmaintenanceworkers,N e a r e s tr e s id en t s &e m p l o y e e s
M a i n t e n a n c eworkers ,ranchers

T I M E

PastPresentF u t u r e

Past

PastPresentF u t u r e

Pas tPre s en tF u t u r e
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P O T E N T I A L
P A T H W A Y N A M E

Creeks ed imentO f f S i t e
Ambien t airO f f S i t e

Ambien t airO f f S i t e
T a b l e 14C o n t i n u e s

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
P L A U S I B L E

S O U R C E
T a i l i n g s ?

T a i l i n g s ?

T a i l i n g s ?

M E D I U M

S e d i m e n t &t a i l i n g s

A i r

A i r

P O I N T O F
E X P O S U R E

O f f S i t e ,downs t r eam

O f f S i t e ,s i t e v i c i n i t y

O f f S i t e ,
s i t e v i c i n i t y

-

R O U T E OF
E X P O S U R E

I n g e s t i o n

I n h a l a t i o n ,p a r t i c u l a t e s

I n h a l a t i o n ,p a r t i c u l a t e s

E X P O S E D
P O P U L A T I O N

M a i n t e n a n c eworkers,ranchers
A d j a c e n thighwayusers &maintenanceworkers ,N e a r e s tr e s i d e n t s &e m p l o y e e s ,N e a r b yrecreationalusers .
U S - 4 0c o n s t r u c t o r s

T I M E

Pas tPres en tF u t u r e
P a s tPre s en tF u t u r e

Pas t
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P O T E N T I A L
P A T H W A Y N A M E

F o o d chainO f f S i t e

F o o d chainO f f S i t e

P O T E N T I A L E X P O S U R E P A T H W A Y E L E M E N T S
P L A U S I B L E

S O U R C E
W a t e r &f o r a g eintake

T a i l i n g sd e p o s i t ?Otheru p s t r e a msources

M E D I U M

F o o d p r o d u c t s( c a t t l e ,s h e e p , m i l k ,g r a i n )
F i s h

POINT OF
E X P O S U R E

O f f S i t e

O f f S i t eR e s i d e n c e s

R O U T E OF
E X P O S U R E

I n g e s t i o nf o o d s t u f f

I n g e s t i o n

E X P O S E D
P O P U L A T I O N

Consumers

F i s h e r m e n &f a m i l i e s

T I M E

P a s tPre s en tF u t u r e

Pas tPresentF u t u r e
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s

P u b l i c water s u p p l y u s er s ;A t k i n s o n we l l water
P u b l i c water s u p p l y u s er s;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s er s;Summit Co. #3 we l l water

Number
unknown

unknown

248

250

75

C o n t a m i n a n t s and M e d i a :
aluminum
s u r f a c e wa t e r ,t a i l i n g s , soil

t a i l i n g s , soil

antimony
s u r f a c e wa t er ,t a i l i n g s , soil

t a i l i n g s , soil

arsenic
air, s o i l ,s u r f a c e wat er ,t a i l i n g s
t a i l i n g s ,s o i l , a ir
g r oundwa t e r ?

groundwater

groundwat er
?- i n d i c a t e s u n c e r t a i n t yS h e e t 1 of 8 whether contaminant is pr e s en t in medium and p a t h w a y
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E s t i m a t e d Expo s ed P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s

P u b l i c water s u p p l y u s er s;A t k i n s o n w e l l water
P u b l i c water s u p p l y u s er s ;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u ser s;S u m m i t Co. #3 we l l water

Number
unknown

unknown

248

250

75

C o n t a m i n a n t s and M e d i a :
barium
s u r f a c e wa t er ,t a i l i n g s , soil

t a i l i n g s , soil

groundwa t e r

groundwa t e r

groundwa t e r

b e r y l l i u m
s u r f a c e wa t e r ,t a i l i n g s , so i l

t a i l i n g s , soil

cadmium
s u r f a c e wa t e r ,t a i l i n g s ,s o i l , a ir
t a i l i n g s , air,soil
groundwat er?

g r oundwa t e r ?

g r oundwa t e r ?
S h e e t 2 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u s er s;A t k i n s o n w e l l water
P u b l i c water s u p p l y u s e r s ;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s er s;S u m m i t Co. #3 w e l l water

Number
unknown

unknown
248

250

75

C o n t a m i n a n t s and M e d i a :
ca l c ium
s u r f a c e wa t e r ,
t a i l i n g s , soil
t a i l i n g s , soil
groundwa t e r

groundwat er

chromium
s u r f a c e wa t er ,
t a i l i n g s , soil
t a i l i n g s , soil
groundwat er?

g r o u n d w a t e r

groundwa t e r?

coba l t
s u r f a c e w a t e r ,t a i l i n g s , soi l
t a i l i n g s , soi l

S h e e t 3 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s

P u b l i c water s u p p l y u s er s;A t k i n s o n w e l l water
P u b l i c water s u p p l y u s e r s ;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s er s;S u m m i t Co. #3 we l l water

Number
unknown

unknown

248

250

75

C o n t a m i n a n t s and M e d i a :
c o p p e r
s u r f a c e water,t a i l i n g s , soil

t a i l i n g s , soil

groundwat er?

g r o u n d w a t e r

groundwa t e r

iron
s u r f a c e water ,t a i l i n g s , so i l

t a i l i n g s , soil

g r o u n d w a t e r

g r o u n d w a t e r

groundwa t e r

lead
air, s o i l ,s u r f a c e wa t er ,t a i l i n g s ,
t a i l i n g s , air,soil
groundwater?

g r oundwa t e r ?

groundwat er?
S h e e t 4 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u s er s;A t k i n s o n we l l water
P u b l i c water s u p p l y u s er s;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s er s;S u m m i t Co. #3 we l l water

Number
unknown

unknown
248

250

75

C o n t a m i n a n t s and M e d i a :
magnesium
s u r f a c e water ,t a i l i n g s , soil
t a i l i n g s , soil
groundwat er
groundwat e r

g r o u n d w a t e r

manganese
s u r f a c e wa t e r ,t a i l i n g s , soil
t a i l i n g s , soil
groundwat er

g r o u n d w a t e r

groundwat e r

mercury
s u r f a c e water
t a i l i n g s , soi l
t a i l i n g s , soil
groundwat er

groundwat er?

groundwat er?
S h e e t 5 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u s e r s ;A t k i n s o n we l l water
P u b l i c water s u p p l y u s er s;H i g h V a l l e y we l l water
P u b l i c water s u p p l y u s er s ;S u m m i t Co. #3 we l l water

Number
unknown

unknown
248

250

75

C o n t a m i n a n t s and M e d i a :
nickel
s u r f a c e wat er ,
t a i l i n g s , soil
t a i l i n g s , soil
groundwat er?

groundwat er?

p o t a s s i u m
s u r f a c e w a t e r ,t a i l i n g s , soil
t a i l i n g s , so i l
g r o u n d w a t e r

groundwater

g r o u n d w a t e r

s i l v er
s u r f a c e wa t e r ,
t a i l i n g s , soil
t a i l i n g s , soil
groundwat er?

groundwater?

groundwat er?
S h e e t 6 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u s er s ;A t k i n s o n w e l l water
P u b l i c water s u p p l y u s er s;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s e r s ;Summi t Co. #3 w e l l water

Number
unknown

unknown
248

250

75

C o n t a m i n a n t s and M e d i a :
sodium
s u r f a c e wat er ,
t a i l i n g s , soil
t a i l i n g s , soil
g r o u n d w a t e r

g r o u n d w a t e r

g r o u n d w a t e r

t h a l l i u m
s u r f a c e wa t er ,
t a i l i n g s , soil
t a i l i n g s , soil

vanadium
s u r f a c e wa t er ,t a i l i n g s , soil
t a i l i n g s , soil

S h e e t 7 of 8
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E s t i m a t e d E x p o s e d P o p u l a t i o n s
L o c a t i o n

T a i l i n g s workers

S i t e t r e s p a s s e r s
P u b l i c water s u p p l y u s er s;A t k i n s o n w e l l water
P u b l i c water s u p p l y u s er s;H i g h V a l l e y w e l l water
P u b l i c water s u p p l y u s e r s ;
S u m m i t Co. #3 we l l water

Number
unknown

unknown
248

250

75

C o n t a m i n a n t s and M e d i a :
zinc
s u r f a c e wa t e r , air,
t a i l i n g s , soil
t a i l i n g s , s o i l , a i r
g r o u n d w a t e r

g r o u n d w a t e r

g r o u n d w a t e r
S h e e t 8 of 8
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Es t imated ||P o p u l a t i o n s C o n t a m i n a n t s and M e d i a ;
L o c a t i o n Number aluminum antimony arsenic

l i i l l i i
l l i i i i i l i

|:|||ili|||l;||||i|| :^:^'^::::^::::::::::::::::::^^^::^::^'-^':^::|^-::;->ito;^;*;:^:;/:;:;:;:;;::^

1:1 II
1111;i i l i l l l i l l i i i i i l
iiiiiiii """""""" ^ ^ ^ i i p ^ f f i i i i i i ' " "

11111111
I l l i l l l i i l

1- i n d i c a t e s u n c e r t a i n t y whe th er a s p e c i f i c contaminant is p r e s e n t in medium and p a t h w a y*- no s a m p l i n g d a t a to c o n f i r m whe ther r e s i d e n t s ' we l l water con ta in s any c o n t a m i n a n t s**- no s a m p l i n g d a t a to c o n f i r m whe ther f i s h conta in any c on taminant s***- no s a m p l i n g d a t a to c o n f i r m whe ther a g r i c u l t u r a l p r o d u c t s c on ta in any c o n t a m i n a n t s
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E s t i m a t e d |
P o p u l a t i o n s C o n t a m i n a n t s and M e d i a :

L o c a t i o n Number barium b e r y l l i u m cadmium

|||llii||!||i|illi|:|||ii

iiiiiiii

iiii

i i i l i l l i l l i
l i i i i i l l l l i l l ||||||;|||||i|̂ i;||||
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Es t i m a t e dP o p u l a t i o n g C o n t a m i n a n t s and M e d i a :
L o c a t i o n Number ca l c ium chromium coba l t

l i l l l l i i l
WmMmKi&m ;(:::^^ia':;:^:iS:^:^^Ja"::^:::d:i::^>:

li:;i;it̂ ^:e;:::;:;::!^:^;^;.̂ yt;:

l i l l i i l l l i i i l i l l l l l i ii
11

iiiiiiiiiiiiiili ;|ii|||i:|||r ':>v::::::::::;:-:x:':"x-:-x::::^x--^-

S h e e t 3 o f
i i i l l l i i i i

79



T A B L E 1 6 E S T I M A T E D P O P U L A T I O N F O R P O T E N T I A L E X P O S U R E P A T H W A Y S

Es t ima t edP o p u l a t i o ng • C o n t a m i n a n t s and M e d i a :
L o c a t i o n Number c o p p e r iron lead

l i l f i l i i i i
: f f i f f i f f i ^ ' ' j f f i f f i ' : & ' : : f c : ' f f i f f i f f i - : ^ ^jig:^:!;!,^;^!^ : iiililliiii:'""""""""""

iiiiiiiiiiiiiii S;|̂ :|:;|i||||S:̂ ||||î iili|

111 11

1111
n li i... ....... .. 1111
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Es t i m a t e d :|;|;l|||i|;|;|||!;l|||;:E
P o p u l a t i o n s C o n t a m i n a n t s and M e d i a :

L o c a t i o n Number magnesium manganese mercury
i l iUliiii

mmm '$-ffiffi-&^#2^ffi&&ii-J,IW:&::^:::::::;:;^>y/:^t,:.J.;;

iiiiiiiiii i i l i i l l l l i i i i l i l
••••••-•• ••••••• •••••••••:••:•••:••••:••:•:•:••:•:•:••:
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Es t i m a t e dPopulations" """'"'"""""""*"""•••••••••••••••••-•••• C o n t a m i n a n t s and M e d i a :
L o c a t i o n Number nickel p o t a s s i u m s i lv er

iiii-iiii
I|||-li;|l||;|̂ li||||l i i i i i i l l l l l i l i i l

iiiiii|;;|;i;ii||î |||||;;§;|!;|;;ii
i i r e l l l i f II ii i i l i

11 I I I I

i i l l l l i l i i i i l l i l i i i l i i i l i l i i l l i l i i i
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E s t i m a t e d :iiiiiil|
P o p u l a t i o n s C o n t a m i n a n t s and M e d i a ;

L o c a t i o n Number sodium t h a l l i u m vanadium
1111 liiilii

l i l l l l l l i : i i^
i|!t||iiSiiSil;ili;i:i|E|

l i i le i i l l l l i l l l l l l l l

li
. . . . . ' ' - - ' - ' \ ' v - ' - - - v v viiiiiiiiiiiiil
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l i l l l i i i l l l l
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E s t i m a t e d„ , ••:•:•:•:•:•P o p u l a t z o n s C o n t a m i n a n t s and M e d i a
L o c a t i o n Number zinc

l i l l l i l l l l

l i l i i i i i l l i l i l i l i
l l i l l i i l l i i l i l i i i l i i l :::::::::::::;:::::::;:::;:::';:::::::::::::;:;::::::::::::::;:;:::;:-:;:;^;:-:.:-::x-:-:-:-:-;:;:
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P U B L I C C O M M E N T S

T h e A d d e n d u m t o t h e p r e l i m i n a r y p u b l i c h e a l t h as s e s sment f o r t h eR i c h a r d s o n F l a t T a i l i n g s S i t e w a s a v a i l a b l e f o r p u b l i c review a n dcomment in a l o c a l l i b r a r y for a 3 0 - d a y p e r i o d end ing S e p t e m b e r9, 1 9 9 3 . The p u b l i c comment p e r i o d was announced in l o c a ln e w s p a p e r s . I n a d d i t i o n , t h e p u b l i c h e a l t h a s s e s sment w a s sentto several i n d i v i d u a l s or o r g a n i z a t i o n s . A p p e n d i x C summarize st h e p u b l i c comments received o n t h e a d d e n d u m a n d A T S D R ' s r e s p o n s eto t h o s e comment s . The document has been r e v i s e d , wherea p p r o p r i a t e , in r e s p o n s e to comment i s sue s .
Comment 1:

R e s p o n s e :

C O M M E N T 2 :

A commenter says that the T a i l i n g s I m p o u n d m e n t( A r e a A ) a n d t h e F l o o d p l a i n S e d i m e n t s ( A r e a B ) i nt h e ATSDR report s hou ld b e s e p a r a t e and d i s t i n c ts i t e s , rather than areas o f the same s i t e .
A T S D R c o n d u c t s p u b l i c h e a l t h a s s e s s m e n t s o n s i t e stha t E P A p r o p o s e f o r i t s N P L . E P A i d e n t i f i e d i t sp r o p o s e d N P L s i t e a s R i c h a r d s o n F l a t T a i l i n g s a n dd e s c r i b e d it as i n c l u d i n g a t a i l i n g s pond area andnearby t a i l i n g s d e p o s i t s in S i l v e r C r e e k . Becauseof the p r o x i m i t y of A r e a s A and B and thep o t e n t i a l f o r bo th areas t o c o n t r i b u t e t o o f f - s i t es t r e a m , g r o u n d w a t e r , and s o i l , e t c . ,c o n t a m i n a t i o n , i t would be i m p o s s i b l e to d e v e l o pt o t a l l y i n d e p e n d e n t a s s e s s m e n t s f o r t h e i n d i v i d u a lareas. T h u s , i t i s a p p r o p r i a t e that b o th areas bec o n s i d e r e d in one a s s e s smen t . In the d o c u m e n t ,A T S D R made a concer t ed e f f o r t t o a t t r i b u t ei m p o r t a n t background and c o n t a m i n a t i o n i n f o r m a t i o nand p l a u s i b l e p a t h w a y i s sues s e p a r a t e l y to A r e a s Aand B. T h u s , the document has not been changed in
r e s p o n s e to t h i s comment.
P a g e 4 - - A commenter says that A T S D R shou ld n o tc i t e rumors in a s c i e n t i f i c e v a l u a t i o n of f a c t ; arumor s h o u l d e i t h e r be v e r i f i e d or e x c l u d e d f r o mc o n s i d e r a t i o n .
Rumor l - - I n e a r l i e r years , t a i l i n g s weret r a n s p o r t e d t o t h e s i t e v ia S i l v e r Creek .C o m m e n t e r says t a i l i n g s were never t r a n s p o r t e d inthat manner.
Rumor 2 - - T a i l i n g s were removed and used o f f s i t e .Comment e r says s ince 1 9 8 2 , there has been no knownor a p p r o v e d removal of t a i l i n g s f r o m the s i t e ora p p r o v e d removal of t a i l i n g s f r o m the s i t e or use
o f t a i l i n g s o f f s i t e .
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R e s p o n s e : ATSDR doe s no t r epor t rumors i n d i s c r i m i n a t e l y .Rumored i n f o r m a t i o n i s i n c l u d e d when the a c t i v i t y ,i f c o r r e c t , might have s u b s t a n t i v e a s s o c i a t e dc o n t a m i n a t i o n and h e a l t h i s s u e s ; or when
k n o w l e d g e a b l e c i t i z e n s might wonder whether A T S D Rc o n s i d e r e d that a c t i v i t y in i t s d e l i b e r a t i o n s .
Rumor l - - T h e document has been changed to i n c l u d et h e c o m m e n t e r ' s s t a t e m e n t that t a i l i n g s were never
t r a n s p o r t e d in that manner, and that theas s e s sment doe s not a d d r e s s the issue f u r t h e r .
Rumor 2 - - R e f e r e n c e E&E 1987a says that someone isl e a s i n g (at that t i m e ) the land the t a i l i n g s areon and u s ing the t a i l i n g s ma t e r ia l for sewer l i n eand road base b a c k f i l l . ATSDR has a l r e a d yi d e n t i f i e d t h e u n c e r t a i n t y o f t h e o f f - s i t e u s e o f
t a i l i n g s a n d i n d i c a t e d that A T S D R cannot a d d r e s sthe i s s u e , but e x p a n d e d d i s c u s s i o n s to p r o v i d emore i n f o r m a t i o n .

C O M M E N T 3.

R e s p o n s e :

P a g e 4 - - T h e document says that t h e d iv er s i on d i t c hwas excavated through zones of t a i l i n g s . Acommenter r e p o r t s no k n o w l e d g e of a n a l y s e s o fm a t e r i a l s to prove that the d i t c h was excavatedt h r o u g h zones o f t a i l i n g s ; thus the s t a t e m e n t i sp u r e l y s u p p o s i t i o n .
The commenter is correct that there are noa n a l y s e s o f m a t e r i a l s in the d i t c h as p r o o f , butt h e s t a t e m e n t i s n o t pure s u p p o s i t i o n . A T S D R ' sbas i s for that s ta t ement was it s review of a 1953aerial p h o t o g r a p h that a p p e a r s to show that thet a i l i n g s a t that time e x t e n d e d w e l l s ou th o f thep r e s e n t boundary o f t h e t a i l i n g s p o n d , p l u sR e f e r e n c e E & E 1989 r epor t s tak ing t a i l i n g s s a m p l e ss ou th o f t h e d iv er s i on d i t c h , a n d A T S D R observedt a i l i n g s - l i k e zones in the s i d e s o f the d iv e r s i ond i t c h w h i l e at the s i t e . The document has beenamended t o p r o v i d e some o f t h i s c l a r i f y i n gi n f o r m a t i o n .
P a g e s 5 a n d 2 1 - - A commenter says that E P A ' sc o n t r a c t o r s concern f o r f u t u r e du s t a s s o c i a t e dwi th s a l t grass d i s a p p e a r i n g i f th e s i t e becomesdr i e r i s unwarranted because the s a l t gras s doe snot a p p e a r to be s t r e s s e d and has not d i s a p p e a r e dd u r i n g the current 5-year severe drought event.

R e s p o n s e : A l t h o u g h t h e g r a s s ' s r e s p o n s e t o t h e currentd r o u g h t p e r i o d a p p e a r s t o b e s a t i s f a c t o r y , the EPAc o n t r a c t o r e x p r e s s e d concern f o r t h e consequences
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C O M M E N T 4.



C O M M E N T 5.

of the s i t e be ing dr i er . T h e r e is no way top r e d i c t how the gras s may r e spond to a p o s s i b l ef u t u r e , more severe event. T h e r e f o r e , because o fi t s p o t e n t i a l d u s t - r e l a t e d consequences, A T S D Rb e l i e v e s the concern is re levant as r e p o r t e d andhas not changed the document .
Page 5 - - A commenter r e p o r t s no k n o w l e d g e o f c a t t l eever having been a l l o w e d to graze on the p r o p e r t y .

R e s p o n s e : R e f e r e n c e E&E 1987a says that c a t t l e have beenobserved w a l k i n g across t h e t a i l i n g s . T h u s , t h es t a t e m e n t has not been changed in the document .
C O M M E N T 6 .

R e s p o n s e

C O M M E N T 7.

R e s p o n s e :

C O M M E N T 8.

R e s p o n s e :

P a g e 5 - - A commenter reque s t s a r e f e r e n c e f o rA T S D R ' s i d e n t i f i c a t i o n o f t h e f l o o d p l a i n t a i l i n g sd e p o s i t s .
R e f e r e n c e U S E P A 1991b ( t h e H a z a r d Ranking S y s t e md o c u m e n t ) says: "Name and d e s c r i p t i o n of thesource: F l o o d P l a i n T a i l i n g s : T h e s e t a i l i n g so c c u p y t h e banks o f S i l v e r C r e e k . . . " R e f e r e n c eU S E P A 1992 d e s c r i b e s a 6-acre " f l o o d p l a i n st a i l i n g p i l e " . R e f e r e n c e E&E 1989 contains af i g u r e that shows t w o t a i l i n g s d e p o s i t s .R e f e r e n c e i n f o r m a t i o n ha s been a d d e d .
A commenter s t a t e s that there c u r r e n t l y are threer e s i d e n t i a l - t y p e u n i t s w i t h i n a m i l e , no t f o u r a sATSDR s t a t e d . One r e s i d e n t i a l unit ha s beenconverted to a service s h o p f or v e h i c l e r e p a i ra c t i v i t i e s ; the o ther two are p r e s e n t l y vacant.Revise i n f o r m a t i o n on P a g e s 7, 10, 19, ande l s ewhere in document a c c o r d i n g l y .
During A T S D R ' s s i t e vi s i t f o u r r e s i d e n c e s weref o u n d w i t h i n a m i l e of the s i t e ; one was aconvent ional home and the o t h e r s are remembered tobe t r a i l e r s . T h r e e were o c c u p i e d at that t i m e ;one was vacant. The document has been changed tor e f l e c t t h e c o m m e n t e r ' s more recent i n f o r m a t i o n .
Page 7 - - A commenter s u g g e s t s that th e nearestbu s ine s s e s should be r epor t ed to be more than 1/2m i l e away rather than 1/3 m i l e .
W h i l e a t t h e s i t e , A T S D R made rough measurement sto the nearest bu s ine s s . It i s p o s s i b l e that thed i s t a n c e might b e about 1/2 m i l e . The documenthas been changed to r e f l e c t t h a t .
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C O M M E N T 9 . Page 7 - - A commenter s u g g e s t s that the 51 workerse m p l o y e d by the three b u s i n e s s e s may not work att ho s e s p e c i f i c l o c a t i o n s .
R e s p o n s e : A T S D R , when c a l l i n g t ho s e b u s i n e s s e s , asked f o rthe number of e m p l o y e e s working at tho s el o c a t i o n s . H e n c e , the document has not beenchanged e x c ep t to c l a r i f y that the number r e p o r t e di s f o r t h o s e l o c a t i o n s .

COMMENT 10. P a g e 7 - - A commenter says that there is anemergency c l i n i c , not a h o s p i t a l , at P r o s p e c t o rS q u a r e .
R e s p o n s e : The document ha s been revised to r e f l e c t thati n f o r m a t i o n .

COMMENT 11. A commenter says that the a v a i l a b i l i t y of waterf r o m S i l v e r Cre ek f o r i r r i g a t i o n h a s s ev e r e lyd imin i sh ed because of water uses by Park C i t y .F o r e x a m p l e , l i t t l e , i f any, water f r o m t h e creekhas been a v a i l a b l e for at l e a s t 4 years to p r o d u c ef o r a g e for l i v e s t o c k on three nearby p r o p e r t i e s inthe w a t e r s h e d ; t h i s c o n d i t i o n i s e x p e c t e d tocont inue f o r t h e f o r e s e e a b l e f u t u r e . A f f e c t e dp a r t i e s are compensat ed via c r o p - l o s s payments andp u r c h a s e f e e d f r o m ou t o f th e w a t e r s h e d area.Revise i n f o r m a t i o n on P a g e s 8, 9, 21, and 22 ande l s ewhere in the document.
R e s p o n s e : P a g e s 8 and 9 of the document have been changed.No changes are warranted for P a g e s 21 and 22because the p a t h w a y s are v iab l e as s t a t e d , event h o u g h the a v a i l a b i l i t y o f i r r i g a t i o n water ha sbeen r e d u c e d .

COMMENT 12. P a g e 8 - - A commenter says that a s t a t e m e n t aboutthe d iv er s i on d i t c h s hou ld say that i t d i v e r t swater around the southern e d g e o f the t a i l i n g si m p o u n d m e n t .
R e s p o n s e : The document has been changed .

C O M M E N T 1 3 . Page 8 - - A commenter r e p o r t s t h e document s h o u l dsay that the P a c e - H o m e r i r r i g a t i o n w i t h d r a w a l i su p s t r e a m o f th e t a i l i n g s pond area.
R e s p o n s e : The document ha s been changed to r e f l e c t t h i si n f o r m a t i o n .

C O M M E N T 14. P a g e 9 - - A commenter says there i s no s c i e n t i f i cd a t a to evidence the p r e s e n c e o f c u t t h r o a t trout
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R e s p o n s e

C O M M E N T 1 5 .

R e s p o n s e :

C O M M E N T 1 6 :

in S i l v e r Creek and no evidence of a f i s h e r y .S o m e e x h i b i t s s u b m i t t e d document d i s c u s s i o n s w i tha U t a h D i v i s i o n o f W i l d l i f e r e p r e s e n t a t i v e w h osaid that s t a t e i n v e s t i g a t i o n s in 1970 and a l s oone he c o n d u c t e d in 1986 p r o d u c e d no f i s h . Thecommenter d e s i r e s that A T S D R e i th e r p r o v i d e hardd a t a that evidence a c u t t h r o a t trout p o p u l a t i o n ord e l e t e t h e p a s s a g e r e f e r r i n g t o t h e pr e s enc e o ft ho s e t r ou t .
A T S D R h a s reviewed t h e e x h i b i t s s u b m i t t e d . A T S D Ra l s o re-reviewed two memoranda that summarize EPAc o n t r a c t o r d i s c u s s i o n s in 1991 w i t h o therper sonne l i n t h e U t a h D i v i s i o n o f W i l d l i f e . I nsummary, t h o s e memoranda say that 1) a surveyc o n d u c t e d in 1954 f o u n d a smal l number of t r o u t ,2) e l e c t r o s h o c k i n g d a t a in 1970 did not show ap r e s e n c e o f game f i s h , and 3) more recentconver sa t i on s w i th a b i o l o g i s t i n d i c a t e thep r e s e n c e o f a g o o d , bu t u n q u a n t i f i e d , c u t t h r o a ttrout p o p u l a t i o n in the creek. EPA r e p o r t e ds e e ing p a n - s i z e d trout at the s i t e in the s p r i n gof 1992 . U s i n g the i n f o r m a t i o n , i t i s r ea s onab l eto c o n s i d e r that a trout f i s h e r y i s not l i k e l y tobe s u b s t a n t i v e , i f one e x i s t s at a l l . ATSDR hasrevised trout d i s c u s s i o n s to i n c l u d e the varyingi n f o r m a t i o n and has r e c o n s i d e r e d how f i s h e r y isa d d r e s s e d in remaining s e c t i o n s o f the d o c u m e n t .
P a g e 10, A commenter reque s t s a r e f e r e n c e for thes e e p a g e s t u d i e s m e n t i o n e d . C o m m e n t e r a l s or eque s t s that A T S D R ' s b e l i e f w i t h r e s p e c t t o creekwater l o s s e s t o t h e u n d e r l y i n g v a l l e y f i l la q u i f e r s s h o u l d b e s u b s t a n t i a t e d w i t h s c i e n t i f i cevidence.
A r e f e r e n c e has been a d d e d . ATSDR has somel i m i t e d evidence o f s tream l o s s e s t o t h e v a l l e yf i l l a q u i f e r s . T h e r e f e r e n c e says ( w i t h o u td e s c r i b i n g w e a t h e r , l o c a t i o n , f l o w r a t e , l o s samount, e t c . , ) that s e e p a g e s t u d i e s on the creekdid not show any areas o f s i g n i f i c a n t l o s s e s . ToA T S D R , that means that s o m e - - a p p a r e n t l y " s m a l l " - -l o s s e s were recorded somewhere on the creek. T h a ti n f o r m a t i o n s u g g e s t s that s t r eam s e e p a g e l o s s e scou ld b e a mechanism for t r a n s p o r t i n g d i s s o l v e dcon taminan t s t o u n d e r l y i n g g r o u n d w a t e r . T h edocument h a s been revised t o c l a r i f y A T S D R ' sp o s i t i o n .
P a g e s 1 0 , 1 8 , 1 9 - - A commenter says A T S D R i m p l i e sthere may be a c onnec t i on be tween thre e p u b l i c
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water s u p p l y w e l l s and the S i l v e r Creek a l l u v i a la q u i f e r , or the s i t e . Commenter says there is noevidence of a c onnec t i on . Commenter r e p o r t s thep u b l i c w e l l s are not l o c a t e d in the a l l u v i a lv a l l e y a s s o c ia t ed with S i l v e r Creek , t h e w e l l sdraw f r o m ar t e s i an a q u i f e r s in b edro ck be low thea l l u v i a l zones , and the w e l l s areh y d r o g e o l o g i c a l l y u p g r a d i e n t o f t h e creek.
R e s p o n s e : ATSDR has revised d i s c u s s i o n t o minimize th el i k e l i h o o d o f a h y d r a u l i c c onnec t i on be tween s i t ec o n t a m i n a n t s and the p u b l i c water s y s t e m s .

C O M M E N T 17A: A commenter says that the document should rely onE P A ' s 1989 water a n d s ed iment s a m p l i n g a n d E P A ' s1 9 9 2 a i r s a m p l i n g rather than f l a w e d 1985 waters a m p l i n g and 1986 a ir s a m p l i n g . In a d d i t i o n th edocument makes unwarranted c l a i m s about the s i t eas a source of c on taminant s f o u n d in variousmedia. More s p e c i f i c i s sues raised by thecommenter are p r e s e n t e d b e low.
Respons e: See more d e t a i l e d comments be low.

C O M M E N T 17B:

R e s p o n s e :

Commenter says that E P A ' s S u p p l e m e n t a l S i t eI n s p e c t i o n Repor t c o n c l u d e s that a n a l y t i c a lr e s u l t s o f s u r f a c e water and s ediment s a m p l e s f r o mS i l v e r Creek and the d iver s i on d i t c h do nots u p p o r t an observed r e l ea s e of c on taminan t s tos u r f a c e water. In summary, no observed r e l e a s e o fc o n t a m i n a n t s a t t r i b u t a b l e to the s i t e has beenc l e a r l y documented .
On Page 11 , ATSDR i n i t i a t e d i t s d i s c u s s i o n s o fc o n t a m i n a n t s by saying that the s a m p l i n g d a t a ands u p p o r t i n g s i t e - r e l a t e d i n f o r m a t i o n s u g g e s t thatc o n t a m i n a n t s have been r e l e a s e d . N e i t h e r thats t a t e m e n t , nor any subsequent d i s c u s s i o n s , arei n t e n d e d to say, or i m p l y , that there is c l eard o c u m e n t a t i o n that c on taminan t s were r e l e a s e d f r o m
t h e s i t e . F o r e x a m p l e - - E P A ' s S u p p l e m e n t a l S i t eI n s p e c t i o n Report c o n c l u d e s that t h e c o n t r i b u t i o no f c o n t a m i n a n t s f r o m t h e f l o o d p l a i n t a i l i n g s a n dh i s t o r i c d e p o s i t i n g o f m e t a l s in to t h e s treambed
cannot be c l e a r l y s egr ega t ed f r o m contaminat ionc o n t r i b u t e d b y t h e Richard s on F l a t t a i l i n g s .
ATSDR agrees that tho s e d a t a do not prove a s i t er e l ea s e t o a f u l l c e r t a i n t y . It i s no t the in t en tof a p u b l i c h e a l t h a s s e s sment to prove r e l e a s e s ors our c e s ; EPA ha s that r e s p o n s i b i l i t y f or s i t e s i tp r o p o s e s f o r i t s N a t i o n a l P r i o r i t i e s L i s t . A T S D Ra d d r e s s e s sources and r e l ea s e s because that
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C O M M E N T 1 7 C :

R e s p o n s e :

i n f o r m a t i o n can p r o v i d e i n s i g h t to expo surep a t h w a y s . A T S D R uses a v a i l a b l e environmentals a m p l i n g d a t a , o b s e r v a t i o n s , a l o n g w i t h i t sk n o w l e d g e o f contaminant m i g r a t i o n mechani sms t oi d e n t i f y expo sure p a t h w a y s . Where t h e s a m p l i n gevidence c on s id e r ed f o r i d e n t i f y i n g p a t h w a yc o m p o n e n t s , i n c l u d i n g the contaminant source, i sweak o r equ ivo ca l , A T S D R a t t e m p t s t o a p p r o p r i a t e l yt a i l o r i t s d i s c u s s i o n o f t ho s e i s s u e s - - w h i l e a tthe same t ime a s s e r t i n g an a p p r o p r i a t e l eve l ofconcern f o r p l a u s i b l e e xpo sur e s t o t h ec on taminan t s f o u n d and any a s s o c i a t e d p u b l i ch e a l t h i s sue s . A T S D R h a s s l i g h t l y m o d i f i e dp o r t i o n s o f t h e document t o r e f l e c t a p p r o p r i a t e l yon s o u r c e / r e l e a s e i s sue s .
A commenter says that E P A ' s 1986 a i r t e s t i n g w a sf l a w e d in a number of ways and s i t e c o n d i t i o n shave been s i g n i f i c a n t l y a l t e r e d since the 1986s a m p l e s were o b t a i n e d . The commenter says thatA T S D R s h o u l d r e ly o n E P A ' s 1992 a i r d a t a whicha c c u r a t e l y r e f l e c t s current s i t e c o n d i t i o n s .
T h e commenter , i n s u p p l e m e n t a l i n f o r m a t i o n , rai s e sconcerns that th e only d a t a used by EPA ( f o rs c o r ing t h e s i t e ) f r o m a 5 - d a y s a m p l i n g a c t i v i t ywas a 12-hour p e r i o d when l o c a l w i n d s t o r m s weres t r o n g enough to en tra in some of the thenuncovered t a i l i n g s . An a d d i t i o n a l concern is thatthe air s a m p l e r that d e t e c t e d the "re l ease" wasp l a c e d 20 f e e t f r o m th e t a i l i n g s on t h e t a i l i n g sembankment for the p u r p o s e o f q u a l i f y i n g i t as an" o f f - s i t e " a i r s a m p l e , which i t c e r t a i n l y i s not .O t h e r i s sue s a r e E P A ' s method o f c o m p a r i n g t h o s ed a t a t o N a t i o n a l A i r Q u a l i t y S t a n d a r d s f o r l e a d ,and t h a t , a f t e r c a p p i n g , r e c e p t o r s a t more d i s t a n tl o c a t i o n s ( e . g . , Park C i t y ) c a n h a r d l y b ec o n s i d e r e d to have even the s l i g h t e s t increase inrisk.
A T S D R c o n s i d e r s t h e f l a w s a l l e g e d b y t h e commenterthat might a f f e c t t h i s p u b l i c h e a l t h a s s e s smen te i t h e r were correc t ed by E P A , or werea p p r o p r i a t e l y c o n s i d e r e d b y A T S D R ' s d o c u m e n t , o rhave no e f f e c t on i t s c o n t e n t s . ATSDR reviewedthe 1986 air s a m p l i n g r e p o r t and a 1991 memorandumthat i n c l u d e d c orre c t ed c o n c e n t r a t i o n s f o r a l l 5days d a t a . ATSDR con s id e r ed a l l t h e c o rr e c t ed 5days o f d a t a when p r e p a r i n g the a s s e s smentdocument . A T S D R c o r r e c t l y i d e n t i f i e d a n d r e p o r t e dt h e o n - s i t e and o f f - s i t e i n f o r m a t i o n p r o v i d e d onP a g e s 14 and 16, r e s p e c t i v e l y . Both p a g e s a l s o
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C O M M E N T 1 8 :

a c k n o w l e d g e that because o f th e short s a m p l i n gi n t e r v a l , the m o n i t o r i n g d a t a may not ber e p r e s e n t a t i v e of c o n d i t i o n s over t ime. On Page1 6 , A T S D R a l s o no t ed f o r t h e 1992 a i r d a t a thatmost of the t a i l i n g s were covered at that t ime andonly zinc was d e t e c t e d at a low c onc en t ra t i on .D i s c u s s i o n o f o f f - s i t e a i r p a t h w a y s ( P a g e 2 1 )i n c l u d e s d e s c r i p t i o n s o f pas t observed wind-bornedust and i n d i c a t e s that the 1992 s a m p l i n g s u g g e s t sthat l e v e l s o f s i t e - r e l a t e d wind-bornec o n t a m i n a t i o n may be incons equent ia l when covers o i l s are ( f u l l y ) in p l a c e p r o v i d i n g cover ands a l t gras a r e m a i n t a i n e d . T h u s , A T S D R c o n s i d e r sits uses of the 1986 and 1992 data accounted fora l l e g e d f l a w s that might b e p e r t i n e n t t o t h edocument and were a p p r o p r i a t e . The document hasnot been changed w i th r e sp e c t to t h e s e i s sues .
P a g e 1 2 - - A commenter says that i t i s i n a p p r o p r i a t eto make c ompar i s on between u n f i l t e r e d m o n i t o r i n gwe l l s a m p l e s and d r i n k i n g water s t a n d a r d s .

R e s p o n s e : A T S D R uses t h e compari son value c onc ep t t o"screen" an array of c o n t a m i n a n t s - - i t is not ad e t e r m i n a t i o n o f actual or i m p l i e d t o x i c i t y ,e x p o s u r e , or h e a l t h outcome for any of thec h e m i c a l s being s creened. H o w e v e r , eachc ompar i s on value has a h e a l t h - r e l a t e d ba s i s --hence, for some c o n t a m i n a n t s in w a t e r , c e r ta inc o m p a r i s o n values are based on current d r i n k i n gwater s t a n d a r d s . As s t a t e d on Page 11, ATSDR usesi t s c o m p a r i s o n values t o i d e n t i f y c on taminan t s o fp o t e n t i a l concern that can be eva lua t ed insubsequent s e c t i o n s of the a s s e s sment to d e t e r m i n ewhether expo sure to them has p u b l i c h e a l t ho s i g n i f i c a n c e . A s s t a t e d t h e r e , i d e n t i f y i n gcontaminant s in that s e c t i on does not i m p l y thatexpo sure w i l l r e su l t i n adverse h e a l t h e f f e c t s( n o r doe s i d e n t i f i c a t i o n i n that s e c t i o n e s t a b l i s hwhe ther a n y expo sure o c c u r s ) . A T S D R con s id e r s t h ec o m p a r i s o n values to have been used a p p r o p r i a t e l y ,and the document has not been changed .
C O M M E N T 1 9 : A commenter , c i t i n g i n f o r m a t i o n on Page 13, saysthat no v a l i d c o n c l u s i o n s can be drawn by ac o m p a r i s o n o f u n f i l t e r e d s a m p l e s f r o m t h eu p g r a d i e n t m o n i t o r i n g wel l and the d o w n g r a d i e n tm o n i t o r i n g w e l l s or t h e i r c ompar i s on t o d r i n k i n gwater w e l l s and s t a n d a r d s .

R e s p o n s e : A T S D R h a s e l i m i n a t e d t h e c o m p a r i s o n s made b e tweend a t a f r o m u p g r a d i e n t a n d d o w n g r a d i e n t m o n i t o r i n g
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C O M M E N T 2 0:

R e s p o n s e :

C O M M E N T 2 1 :

w e l l s . H o w e v e r , A T S D R h a s a p p l i e d i t s c o m p a r i s o nvalue p r o c e s s a p p r o p r i a t e l y t o m o n i t o r i n g w e l ld a t a , thus no changes are made w i th r e s p e c t tothat i s sue.
A commenter , c i t i n g i n f o r m a t i o n on P a g e 13 take si s sue w i th A T S D R ' s a p p l i c a t i o n o f i t s c o m p a r i s o nvalue p r o c e d u r e to s u r f a c e water because nod r i n k i n g water in take s are l o c a t e d downs tream.
The s c r e en ing p r o c e s s , as d e s c r i b e d in an e a r l i e rcomment r e s p o n s e , uses c o m p a r i s o n values that havea h e a l t h - r e l a t e d bas i s t o i d e n t i f y c o n t a m i n a n t sthat may warrant f u r t h e r evaluat ion in thea s s e s s m e n t . F o r w a t e r , A T S D R ' s h e a l t h - b a s e dc o m p a r i s o n can i n c l u d e some d r i n k i n g waters t a n d a r d s , i r r e s p e c t i v e o f whe th er the water inque s t i on i s used as a p u b l i c water s u p p l y . Thedocument has not been changed.
P a g e 1 4 - - A commenter says the d i s c u s s i o n o fs ed iment shou ld not i n c l u d e a c o n c l u s i o n r e g a r d i n gt h e Richard s on F l a t s i t e ' s c o n t r i b u t i o n .

R e s p o n s e : T h a t d i s c u s s i o n ment ions where s a m p l e s were takenbut does not mention c o n t r i b u t i o n . The documenthas not been changed .
C O M M E N T 2 2 :

R e s p o n s e ;

C O M M E N T 2 3 :

R e s p o n s e

P a g e s 14 and 1 5 - - A commenter says it isi n a p p r o p r i a t e t o compare u n f i l t e r e d a n d f i l t e r e dg r o u n d w a t e r s a m p l e s to each o th e r or to d r i n k i n gwater s t a n d a r d s or to c o m p a r i s o n va lue s .
The u n f i l t e r e d s a m p l e s have not been compared tot h e f i l t e r e d s a m p l e s ; on ly t h e c o n c e n t r a t i o ni n f o r m a t i o n i s p r o v i d e d . T h e re l evance o f A T S D R ' sc ompar i s on value p r o c e d u r e has been a d d r e s s e d ine a r l i e r comment r e s p o n s e s . The document has notbeen changed .
Page 1 7 - - A commenter says that A T S D R i n c o r r e c t l yassumes that the d a t a it r e l i e d on is w i t h i n thel i m i t s f o r adequat e Q A / Q C . S o m e o f t h e d a t a a r ew i t h o u t Q A / Q C and some d a t a were e s t i m a t e d va lue s .
T h e v a l i d i t y o f A T S D R ' s c o n c l u s i o n s i s p r o f o u n d l ya f f e c t e d by the poor q u a l i t y o f the d a t a used ini t s a s s e s s m e n t .
ATSDR s t a t e d on Page 17 that only some of thed o c u m e n t s c on ta ined q u a l i t y assurance i n f o r m a t i o n .A T S D R a l s o s t a t e d that i t pre sumed that p r o t o c o l sand r e s u l t s are va l id and a c k n o w l e d g e d that
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C O M M E N T 2 4 :

R e s p o n s e :

i n f o r m a t i o n r e l i a b i l i t y cou ld a f f e c t t h e v a l i d i t yo f c o n c l u s i o n s drawn. A T S D R does n o t concede thatd a t a s h o u l d be pre sumed to be of poor q u a l i t y whenQ A / Q C i n f o r m a t i o n i s n o t r e p o r t e d . A l s o , A T S D Rh a s f o u n d that e s t i m a t e d c o n c e n t r a t i o n s i d e n t i f i e dt hrough the Q A / Q C p r o c e s s f r e q u e n t l y can bea p p l i e d t o a t l e a s t p o r t i o n s o f th e h e a l t has s e s sment p r o c e s s . A T S D R , d u r i n g t h i s commentre spon s e a c t i v i t y , has m o d i f i e d or wi thdrawn somes t a t e m e n t s or c o n c l u s i o n s that its review hasshown are not s u f f i c i e n t l y s u p p o r t e d by the d a t a ,o b s e rva t i on s , and o ther i n f o r m a t i o n . H o w e v e r ,ATSDR has reviewed th e C o n c l u s i o n s S e c t i o n on Page28 and f i n d none that are a f f e c t e d by the i s sue sraised in t h i s comment.
A commenter says that p o t e n t i a l p a t h w a y s s hou ld bes u p p o r t e d by f a c t s . P a r t i c u l a r l y , on Page 20 , th es u p p o s i t i o n that d e p o s i t i o n o f w i n d - b l o w n t a i l i n g shas c o n t a m i n a t e d o f f - s i t e s o i l s i s made w i t h noc o rrobora t ing evidence and must be c o n s i d e r e dmere ly a h y p o t h e t i c a l exposure s cenario.
A T S D R agrees that t h e p o t e n t i a l p a t h w a y s c enar io sare h y p o t h e t i c a l , but they are based on thea v a i l a b l e i n f o r m a t i o n p l u s t h e a g e n c y ' s e x p e r i e n c ein o ther a s s e s s m e n t s w i th s i m i l a r p a t h w a y s f o rwhich d o c u m e n t a t i o n i s more c o m p l e t e . H e r e , andel sewhere i n t h e document , where A T S D R ' s j u d g e m e n thas been a p p l i e d , there i s a p o s s i b i l i t y o fj u d g e m e n t error. W h e n such an error is p o s s i b l e ,the agency chooses to err in the d i r e c t i o n ofp u b l i c h e a l t h .
T h e s p e c i f i c scenario i d e n t i f i e d b y t h e commenteris d e s c r i b e d in the document under the h ead ing ofP o t e n t i a l E x p o s u r e P a t h w a y s . T h e p o t e n t i a lp a t h w a y concep t is d e s c r i b e d on Page 17. On P a g e20, ATSDR said that wind has l i k e l y d e p o s i t e dt a i l i n g s c o n t a m i n a n t s on s u r f a c e s o i l s in thev i c i n i t y o f t h e s i t e . T h i s s t a t e m e n t i s f o u n d e don r e p o r t e d observed w i n d - b l o w n dus t at the s i t ea n d c o n t a m i n a t i o n d a t a f r o m a i r s a m p l i n g , p l u s t h ev ir tua l c e r t a i n t y that at l e a s t some of thec o n t a m i n a n t s s u s p e n d e d by the wind would bed e p o s i t e d beyond th e s i t e boundary. H o w e v e r ,p r i n c i p a l l y because o f u n c e r t a i n t i e s aboutd e p o s i t i o n a t i d e n t i f i a b l e r e c e p t o r l o c a t i o n s , t h epa thway i s considered p o t e n t i a l , rather thanc o m p l e t e d . A T S D R con s id er s t h e p o t e n t i a l p a t h w a yconcep t t o b e a d e q u a t e l y d e s c r i b e d ; t h e r e f o r e ,a d d i t i o n a l c h a r a c t e r i z a t i o n has not been p r o v i d e d .
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C O M M E N T 2 5 : P a g e 2 0 - - A commenter says that A T S D R ' s s t a t e m e n tthat r u n o f f f r o m o n - s i t e t a i l i n g s i s c o n t a m i n a t i n gcreek water i s mere ly s u p p o s i t i o n . T h e t a i l i n g simpoundment has no r u n - o f f p o t e n t i a l because ithas run-on and r u n - o f f c o n t r o l s .
R e s p o n s e : A T S D R h a s revised t h e s t a t e m e n t .

C O M M E N T 2 6 : Page 2 5 - - A commenter says that A T S D R ' s s t a t e m e n tthat p o t e n t i a l f u t u r e exposure t o b e r y l l i u m wouldbe of h e a l t h concern has no bas i s since b e r y l l i u mwas d e t e c t e d in the t a i l i n g s at c o n c e n t r a t i o n sw i t h i n normal ranges f o r we s t ern s o i l s .
R e s p o n s e : A T S D R h a s revised t h e s t a t e m e n t .

C O M M E N T 2 7 : A commentor no t e s that ATSDR c i t e s f i n d i n g s o f anA T S D R s t u d y c o n d u c t e d a t P r o s p e c t o r S q u a r e i nd i s c u s s i n g exposure to c on taminan t s at R i c h a r d s o nF l a t . O n p a g e 2 6 , t h e P r o s p e c t o r S q u a r e s t u d y i sd e s c r i b ed as i n d i c a t e d that exposure to t a i l i n g sdid not r e s u l t in any increase in b l o o d l e a d ,arsenic or cadmium l e v e l s , as compared to l o c a lc o n t r o l s ; A T S D R then s t a t e s t h a t , because t h ef r e q u e n c y and dura t i on of expo sure to t a i l i n g s inthe r e s i d e n t i a l P r o s p e c t o r S q u a r e area aree x p e c t e d to be s i g n i f i c a n t l y h i g h e r than thef r e q u e n c y and d u r a t i o n of e xpo sure to t a i l i n g s atR i c h a r d s o n F l a t s , i t i s l i k e l y that e x p o s u r e t ol ead at R i c h a r d s o n F l a t s w i l l not r e s u l t in anincrease i n b l o o d l ead l e v e l s . H o w e v e r , A T S D Rc o n c l u d e s t h a t , s hou ld R i c h a r d s o n F l a t b ed e v e l o p e d f o r r e s i d e n t i a l p u r p o s e s , contaminantl e v e l s would b e o f p u b l i c h e a l t h concern. Thecommenter f i n d s t h i s c o n c l u s i o n to b e i n c o n s i s t e n twith t h e s t a t e m e n t c o m p a r i n g R i c h a r d s o n F l a t w i t hP r o s p e c t o r S q u a r e , a n d asks f o r a j u s t i f i c a t i o nr e g a r d i n g the c o n c l u s i o n about r e s i d e n t i a ld e v e l o p m e n t a t R i c h a r d s o n F l a t , i n l i g h t o f t h ef i n d i n g s of no p u b l i c h e a l t h concern at thecurrent r e s i d e n t i a l area at P r o s p e c t o r S q u a r e .
R e s p o n s e : A T S D R h a s r e e v a l u a t e d t h e P r o s p e c t o r S q u a r e s t u d y ,and has revised the P u b l i c H e a l t h A s s e s m e n t t oe l i m i n a t e a m b i g u i t y .

95



A P P E N D I X D
A T S D R P R E L I M I N A R Y P U B L I C H E A L T H A S S E S S M E N T O F 1990

96



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. F I N A L R E L E A S E
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R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P H A ADD. F I N A L R E L E A S E
S U M M A R Y

The Richardson F l a t T a i l i n g s , an U p d a t e 7 s i te propo s ed f or theN a t i o n a l P r i o r i t i e s L i s t , i s located 3.5 m i l e s northeast of ParkC i t y , Summit County, U t a h . F r o m 1975 to 1981, the 160-acre si tewas used for d i s p o s i n g mine t a i l i n g wastes f r o m the K e e t l yOntario Mine and other mines owned by United Park Ci ty Mines.Curren t ly no t a i l i n g s are dumped at the s i t e ; however, soil f r o mthe site is being excavated and used to cover the t a i l i n g s p i l e s .Several metal contaminant s , i n c l u d i n g arsenic, cadmium, chromium,l ead , and zinc, have been detected in on-site and o f f - s i t e areas.Contaminant s may migrat e f r o m the s i te to o f f - s i t e areas throughs u r f a c e water, groundwater , and airborne-associated pathways .Human exposure to s i t e contaminants may occur through theinge s t i on of contaminated groundwater, f o o d - c h a i n e n t i t i e s , ands o i l ; through dermal contact with contaminant s; and through theinha la t i on of airborne dus t s . The s i t e is considered to be ofp o t e n t i a l p u b l i c h e a l t h concern because of the high l ev e l s ofon-site contaminants.



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A ADD. F I N A L R E L E A S E
B A C K G R O U N D

A . S i t e D e s c r i p t i o n a n d H i s t o r y
T h e Richardson F l a t T a i l i n g s site ( R F T ) , cons i s t ing o f 1 6 0 acreslocated in a t o p o g r a p h i c d epr e s s i on a p p r o x i m a t e l y 3.5 mi l e snortheast of Park C i t y , in Summit County, Utah , is an U p d a t e 7site p r o p o s e d f o r t h e N a t i o n a l P r i o r i t i e s L i s t ( N P L ) (see F i g u r e s1 and 2). F r o m 1975 until 1981, mine t a i l i n g s f r o m the K e e t l yOntario Mine and other mining operat ions in the area wered i s p o s e d of at the s i t e and currently range up to 10 f e e t indep th . U n t i l 1987, mine t a i l i n g s were removed f r o m the site andused as b a c k f i l l for sewer construction p r o j e c t s .
C u r r e n t l y , mine t a i l i n g s at the site are being covered by soilexcavated f r o m on-site areas. The thickness of the soil covervaries over the s u r f a c e of the site, and, as noted during theA p r i l 1989 s i te v i s i t , the soil layer covering the mine t a i l i n g swas l e s s than 1-inch thick in certain areas. S i t e f e a t u r e sinc lude a pond that covers the northeastern corner of the siteand is contained by a dam at the northwestern corner, and a d i t chin the central port ion of the site.
B. S i t e V i s i t
S t a f f f r o m t h e Agency f o r T o x i c Sub s tanc e s a n d Disease Regi s t ry(ATSDR) and the Utah Department of H e a l t h conducted a visit tothe RFT site on A p r i l 19, 1989. During the s i te v i s i t ,condi t i on s on-site and o f f - s i t e were observed, i n c l u d i n g landuses in areas a d j a c e n t to the s i t e , the p r o x i m i t y of r e s id en t ia lareas to the s i t e , the ease of s i te access, the presence ofon-site physical hazards , and the general physicalcharac t er i s t i c s o f the s ite. S p e c i f i c observations made duringthe s i te visit w i l l be d i s cu s s ed in a p p r o p r i a t e sections of thi sP r e l i m i n a r y H e a l t h A s s e s s m e n t .
C. Community H e a l t h Concerns
S t a f f f r o m th e U t a h Department o f H e a l t h ind i ca t ed that they werenot aware of any community h e a l t h concerns re la t ed to the RFTsite.
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D E M O G R A P H I C S , L A N D U S E ,

A N D N A T U R A L RESOURCE U S E
The s i te l i e s in a rural area with very w i d e l y scatteredresidences. It is within 1.5 mi l e s of Pro sp e c t or Square , whichis an extension of Park C i t y , a p o p u l a r recreational and ski areaof Utah . The area wi th in a 1-mile radius of the s i t e consi s t s ofopen, undeve loped rangeland and agr i cu l tural f i e l d s . Only threeresidences are within a 1-mile radius of the s i t e; however,because the site is c lose to a p o p u l a r resort, which has expandedin recent years, f u t u r e development of the area may increaser e s i d e n t i a l , commercial , and recreational land uses ( 1 ) .
Recreational land uses in the s i te v i c in i ty include f i s h i n g inS i l v e r Creek, a p o p u l a r stream for trout f i s h i n g , and downhi l lsk i ing at nearby ski s l o p e s . P i l e s of mine t a i l i n g s on-site arecommonly used for unauthorized recreational motorcyc l ing .
Other land uses in the s i te v ic ini ty inc lude pa s tur e land forc a t t l e and sheep and land p a r c e l s used for c u l t i v a t i n g hay andgrain. No indu s t r ia l or commercial land uses are within 1-mileof the site.

E N V I R O N M E N T A L C O N T A M I N A T I O N
A N D O T H E R H A Z A R D S

A . O n - S i t e a n d O f f - S i t e Contaminat i on
M o n i t o r i n g r e su l t s were analyzed for groundwater, s u r f a c e water,s o i l , and air sample s c o l l e c t ed during initial siteinve s t iga t i on s conducted in 1985. T h e s e r e su l t s are only ofpre l iminary and are not s u f f i c i e n t to characterize the f u l lnature and extent of s i t e contamination.
1. Groundwater
Groundwater sample s were co l l e c t ed f r om monitoring we l l s locatedupgradi en t and downgradient f r o m the site. Groundwater sampl e swere analyzed for t o ta l m e t a l s , cyanide , s u l f a t e , and d i s s o l v e dmeta l s . The highest concentrations of contaminants were de t ec t edin u n f i l t e r e d groundwater s a m p l e s c o l l e c t e d f r o m moni tor ing w e l l sl o ca t ed downgradient f r o m th e s i te (see T a b l e 1) .
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Contaminant

Arseni cCadmiumChromiumLeadManganese

T a b l e 1.Groundwater*, 1985
Maximum Concentrat ion [ p p b ] DrinkingW a t e rC r i t e r i a +

O f f - S i t eU p g r a d i e n t
<5<5
<5

<30
20

On-Sit e
349

48
104

1,080
10,400

501050
20*
50

" U n f i l t e r e d s a m p l e s .+ N a t i o n a l I n t e r i m Primary Drinking W a t e r Regu la t i on s . U . S .Environmental Prote c t i on A g e n c y , O f f i c e o f Drinking W a t e r ,^Proposed Maximum Contaminant Level at the tap. 1 9 7 6 ,

2. S u r f a c e W a t e r
S u r f a c e water s a m p l e s were c o l l e c t e d f r o m the east bank of S i l v e rCreek and f r o m an intermit tent stream that f l o w s through thet a i l i n g s . S u r f a c e water s a m p l e s were analyzed f or to ta l metal sand s u l f a t e . The highest contaminant l eve l s in S i l v e r Creek weref ound i m m e d i a t e l y downstream f r o m the s i te and at the d i s chargepoint f o r t h e i n t e r m i t t e n t , on-site stream (see T a b l e 2 ) .A p p r o x i m a t e l y 2 mi l e s up s tr eam f r o m the RFT s i t e , the Prospec torSg_uare t a i l i n g s may a l s o serve as an important source of s u r f a c ewater contaminants.

T a b l e 2.S u r f a c e W a t e r , 1986

Contaminant

Arseni cC o p p e rLead
3. S o i l

Maximum Concentra t ion [ p p b ]
U p s t r e a mS i l v e r Creek

14
12

147

DownstreamS i l v e r Creek
6560

1,985

S a m p l e s of sur face and subsurface soil were co l l e c t ed f r o mon-site and o f f - s i t e areas (see T a b l e 3 and 4). S o i l s a m p l e swere analyzed f or t o ta l me ta l s . S a m p l e s o f s u b s u r f a c e , on-sitesoil sample s ( t a i l i n g s ) were analyzed for total metal s andcyanide. Resu l t s o f analyse s o f on-site s u r f a c e soil ( t a i l i n g s )and o f f - s i t e s u r f a c e soil ind i ca t e l ev e l s o f arsenic, cadmium,



R I C H A R D S O N F L A T S T A I L I N G S P R E L I M . P E A A D D . F I N A L R E L E A S E
l e a d , and zinc s u b s t a n t i a l l y higher than the mean concentrationsf or t h e western U n i t e d S t a t e s .
Resu l t s o f s a m p l e analyse s o f sub sur face mine t a i l i n g s indi ca t ede levated l ev e l s o f heavy me ta l s and arsenic (see T a b l e 4).O f f - s i t e , sub sur face s a m p l e s did not have contaminant l ev e l sabove mean concentrations for the western U n i t e d S t a t e s ,i n d i c a t i n g the l i k e l i h o o d that o f f - s i t e soil contamination i sgeneral ly l imited to the upper port ions o f the soil p r o f i l e (2).

T a b l e 3.S u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Concentrat ion [ p p b ]

Mean f orBackground* O n - S i t e W e s t e r n U . S .
Arsenic 58,000 3 , 6 0 0 , 0 0 0 5 , 5 0 0
Cadmium 17,000 80,000 200
Lead 1,110,000 8 , 5 3 0 , 0 0 0 17,000
S e l e n i u m 6 ,700 <400,000 230
Z i n c 1 ,570 ,000 6 . 3 6 0 , 0 0 0 5 5 , 0 0 0
' L e v e l s reported as background may not be true background becausethey were co l l e c t ed a d j a c e n t to the site and in an area with ahi s tory of mining ac t ivi ty.

T a b l e 4.S u b s u r f a c e S o i l a n d T a i l i n g s , 1986
Maximum Concentrations [ p p b ]

Contaminant Mean f orBackground* O n - S i t e W e s t e r n U . S .
Arsenic 6 , 5 0 0 328 ,000 5 , 5 0 0Cadmium 7,400 169,000 200
Lead 3 7 , 0 0 0 4 , 9 2 0 , 0 0 0 17,000S e l e n i u m <100 9,400 230
Z i n c 70,000 2 3 , 2 0 0 , 0 0 0 5 5 , 0 0 0
' L e v e l s reported as background may not be true background becausethey were c o l l e c t e d a d j a c e n t to the site and in an area with ahi s tory of mining ac t iv i ty .
4. Air
Preliminary air monitoring was conducted using f i v e high-volumeair s ampl er s at f o u r s a m p l i n g l o ca t i on s over a 5-day p e r i o d . Airs a m p l e s were analyzed for arsenic, cadmium, l e a d , and zinc.During air moni tor ing, weather c ond i t i on s were dry with windsvarying up to 20 mi l e s per hour, a l though winds gusted up to 40mile s per hour during the f i r s t day of s a m p l e c o l l e c t i o n . Thehighest l ev e l s of airborne contaminants were de t e c t ed during the
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f i r s t day of s a m p l i n g at the air moni tor ing s ta t i on downwind f r o mth e s i te (see T a b l e 5). Air monitoring results v e r i f y thatreleases of airborne contaminants have occurred at the RFT site.

T a b l e 5.A i r , 1986
Maximum Concentration [micrograms per cubic meter]

Contaminant Upwind Downwind
Arsenic 0.002 0.093Cadmium < 0.010* 0.082*Lead 0.103 1.648Z i n c 0.091+ 1.155 +

*Matrix sp ike recovery was 65% for cadmium; actual value may behigher.+Matrix sp ike recovery was 60% for zinc; values given areest imates.
B. Qual i ty Assurance and Quali ty Control
Q u a l i t y assurance and qua l i ty control procedures were used toensure the accuracy of the monitoring programs conducted duringsite inve s t iga t i on s at the RFT site. S a m p l e c o l l e c t i o n andanalyse s were determined to have been p e r f o r m e d according toapproved procedure s; t h e r e f o r e , monitoring resul t s weredetermined to be a c c ep tab l e . The conclusions contained in thi sreport are based on the data package s u p p l i e d to ATSDR. Theaccuracy of these conclus ions d e p e n d s on the r e l i a b i l i t y andcomprehensiveness of the data contained in the mat er ia l sreviewed.
C. Phys i ca l and Other H a z a r d s
No on-site p h y s i c a l hazard s were noted dur ing the s i te vi s i t .

P A T H W A Y S A N A L Y S E S

A. Environmental Pathways ( F a t e and T r a n s p o r t )
1. Groundwater
Groundwater was encountered within 12 f e e t o f the s i t e ' s s u r f a c eduring the c o l l e c t i o n of on-site soil s a m p l e s . In the sitevic ini ty, the uppermos t a q u i f e r , with an average d e p t h of 60f e e t , l i e s within a l l u v i a l d e p o s i t s overlying c o n s o l i d a t e d rocksof t er t iary origin. It is not clear whether thi s a l l u v i a la q u i f e r i s h y d r o l o g i c a l l y connected to the d e eper a q u i f e r f o u n din the c o n s o l i d a t e d rock f o r m a t i o n . Groundwater f l o w beneath thesite and in the site v i c in i ty is to the north-northwest.
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No pr ivate or monitoring w e l l s are on-site. Two pr ivate domest icw e l l s are located about 4,000 f e e t southwest of the site. Bothof these w e l l s are c o m p l e t e d to a d e p t h of about 210 f e e t belowthe g r o u n d ' s s u r f a c e . A s i n g l e munic ipal well used as a backupsource for the Park Ci ty municipal water system is located 2.5mi l e s southwest o f the RFT site ( 1 ) . Groundwater s a m p l e s werenot c o l l e c t e d f r o m the above-mentioned private and municipalw e l l s ; however, because these w e l l s are located upgradient f r o mthe s i t e , they are not expec ted to be impac t ed by sitecontaminants.
2. S u r f a c e W a t e r
S u r f a c e water and l eachate f r o m the site may transport sitecontaminants into nearby streams and creeks. The larges t s u r f a c ewater f e a t u r e in the s i te v i c in i ty is S i l v e r Creek, located about200 f e e t west of the site. A p p r o x i m a t e l y 1,000 f e e t downstreamf r o m the s i t e , s u r f a c e water f r o m S i l v e r Creek i s diverted forthe i rr igat ion of p a s t u r e l a n d and hay f i e l d s . S i l v e r Creek doesnot serve as a source of dr inking water source for humans.
Several l eachate (mine t a i l i n g d r a i n a g e ) seeps were noted on thenorthwest s ide of the on-site earth dam; however, sur fac e waters a m p l e s were not c o l l e c t e d in this area. T h e s e seeps f l o w f r o mthe site to the northwest into a swampy area that drains intoS i l v e r Creek. Leacha t e f r o m the mine t a i l i n g s p i l e may serve asan important source of s u r f a c e water contamination.
3. S o i l
Mine t a i l i n g s consist of f i n e l y crushed rock that are ea s i lyeroded by sur fa c e water r u n o f f and wind. Erosion of the minet a i l i n g s i s l i k e l y because por t i on s of the mine t a i l i n g p i l e s areuncovered and lack a vege ta t ive cover. A l t h o u g h a soil cover isbeing p l a c e d over the s u r f a c e of the mine t a i l i n g s , the thicknessof the cover varies c o n s i d e r a b l y and may be less than 1 inch.S o i l used to cover the t a i l i n g s may al so be contaminated becauseit is being excavated f r o m on-site areas in which mine t a i l i n g swere dumped . The soil covering the t a i l i n g s is expected to havea minimal impact on the migrat ion of t a i l i n g contaminants intogroundwater.As p r e c i p i t a t i o n p e r c o l a t e s through the mine t a i l i n g s , s u l f a t e sin the t a i l i n g s d i s s o l v e , increasing the a c i d i t y of water as its eeps downward. As i n f i l t r a t i n g water becomes more ac id i c , itd i s s o l v e s the arsenic and heavy metal compounds in the t a i l i n g sand carries these contaminants downward. M o n i t o r i n g re su l t sind i ca t e that contaminants have a lready migrated to lower l eve l sof the t a i l i n g p i l e s and impac t ed local groundwater and nearbys u r f a c e waters. Contaminant s w i l l continue to impact groundwaterand s u r f a c e water if no r emedia t ion is p e r f o r m e d .
4. Air
The small p a r t i c l e size o f the t a i l i n g s increases the l i k e l i h o o dthat wind may be an important mechanism for dust transport too f f - s i t e areas. S i t e documents ind i ca t e that re lease s o f
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windblown contaminants to o f f - s i t e areas have been observed,e s p e c i a l l y in the summer months when winds f r o m the southwestblow dust f r o m the s i te across I n t e r s t a t e 40.
5. Contaminat ed F o o d - C h a i n E n t i t i e s
S i t e contaminants may bioaccumulate in f o od- cha in ent i t i e s . Inthe site v ic ini ty, a p p r o x i m a t e l y 315 acres of agr i cu l tura l landare irrigated with s u r f a c e water diverted f r o m S i l v e r Creek.I r r i g a t e d land s are used for pa s tur e land and the produc t i on ofgrains and hay. Crop s irrigated with contaminated s u r f a c e watermay bioaccumulate contaminants.
A n i m a l s may al so become contaminated if they graze in areasimpacted by the s i t e , f e e d on crops irrigated with contaminatedwater, or ingest contaminated sur fa c e water, s o i l , or sediments .C a t t l e and sheep are known to graze in shrub land a d j a c e n t to thesite.
F i s h f r o m S i l v e r Creek may also bioaccumulate contaminants f r o msur fac e water and sediment. S i l v e r Creek is known to supportrecreational trout f i s h i n g .
B. Human Exposure Pathways
Several p o t e n t i a l routes exist by which humans may be exposed tocontaminants f r o m the RFT site. I n g e s t i o n o f contaminatedgroundwater, s o i l , and food-chain enti t ie s and inhalat ion of dustare all p o t e n t i a l routes of human contaminant exposure.
1. S o i l - and T a i l i n g s - A s s o c i a t e d Pathways
I n g e s t i o n , inhala t ion, and dermal exposures to soil and t a i l i n g smay adver s e ly impact human hea l th . The highest contaminantl eve l s were f o u n d in on-site sub sur fa c e soil and t a i l i n g s ;however, on-site and o f f - s i t e sur face soil and t a i l i n g s were al socontaminated. The s i te is l o cated in a rural area and becauseaccess to it is not r e s t r i c t e d , t r e spa s s e r s may come in contactwith these contaminated media during c y c l i n g or other a c t iv i t i e son or near the s i te.

2. Groundwater-Assoc ia t ed Pathways
Human exposure to groundwater contaminants may result f r o m theuse of contaminated groundwater for d o m e s t i c , i n d u s t r i a l , andagr i cu l tura l purpo s e s . Local r e s ident s are known to re ly ongroundwater as a p o t a b l e water s u p p l y ; however, monitoring datafor o f f - s i t e groundwater are l imi t ed to r e su l t s f r o m a s i n g l eupgrad i en t well and two downgradi ent w e l l s . The l i k e l i h o o d ofhuman exposure to groundwater contaminants is minimized by therural nature of the s i te and the lack of s u p p l y w e l l s for p o t a b l ewater downgradient f r o m the s i t e; however, without moni tor ingre su l t s f r o m nearby private w e l l s , this pa thway of human exposurecan not be ignored. The p o t e n t i a l ex i s t s for c o m p l e t i n g this
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pathway of human exposure in the f u t u r e if groundwater w e l l s arei n s t a l l e d on-site or downgradient f r o m the site.
3. F o o d - C h a i n - A s s o c i a t e d Pathways
Another p o t e n t i a l pathway for human exposure to contaminants isthrough the consumption of f o o d - c h a i n ent i t i e s that maybioaccumulate contaminants. C u l t i v a t e d grains and vege tab l e s andother e d i b l e p l a n t s may bioaccumulate soil contaminants andresult in f o od- cha in contamination. C a t t l e , sheep, and w i l d l i f ethat consume contaminated p lant material or sur fac e water mayal so bioaccumulate contaminants.
Aquat i c an imal s , such as trout in S i l v e r Creek, that inhabitcontaminated s ur fa c e water or aquatic systems with contaminatedsediments may also bioaccumulate contaminants. A n a l y t i c a lre su l t s o f s ur fa c e water s a m p l e s c o l l e c t e d f r o m S i l v e r Creekindicate contaminants at l eve l s s i g n i f i c a n t l y in excess ofF e d e r a l Ambient Wat er Q u a l i t y Cri t e r ia . T h e s e contaminants areknown to bioaccumulate in f i s h and may reach l e v e l s that makeS i l v e r Creek trout unsu i tab l e for human consumption.
4. Airborne-Asso c ia t ed Pathways
I n h a l a t i o n of contaminated dus t s may be a human exposure pathway.On-site a c t i v i t i e s , i n c l u d i n g cyc l ing , soil remediat ion, orexcavation of t a i l i n g s for use as f i l l may result in thegeneration of dust and the exposure of m o t o r c y c l i s t s , on-siteworkers, and area re s ident s to site contaminants. The re lat iveremoteness of the s i te may h e l p reduce the impact of thi s pathwayof human exposure.
5. S u r f a c e - W a t e r - A s s o c i a t e d Pathways
S u r f a c e water obtained f r o m local sources is not a source ofdr ink ing water within the s i te v i c in i ty; however, sur fa c e wateris used to irr igate p a s t u r e l a n d and hay and grain f i e l d s . As are su l t , human exposure to s i t e-related contaminants may resultf r o m the inge s t i on of contaminated grains, animal p r o d u c t s , orf i s h .

P U B L I C H E A L T H I M P L I C A T I O N S

R e s u l t s of p r e l i m i n a r y groundwater and soil s a m p l i n g indi ca t ethat the RFT site is of p o t e n t i a l p u b l i c h e a l t h concern becauseof contaminants in on-site air, s o i l , mine t a i l i n g s , andgroundwater and on-site and o f f - s i t e s u r f a c e water and s ed iment s .
A br i e f d i s cu s s i on of the i d e n t i f i e d site contaminants of p u b l i chea l th concern f o l l o w s .
Arsenic
Human exposure to arsenic is p o s s i b l e through three m a j o rpathways: inge s t i on , i n h a l a t i o n , and dermal contact. Common
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e f f e c t s f r o m inge s t i on o f arsenic inc lude i rr i ta t i on o f thed ige s t iv e tract l ead ing to pain, nausea, vomiting, and diarrhea.I n g e s t i o n of inorganic arsenic, the f o r m most l i k e l y f o u n d at theRFT s i t e , a l s o causes a p a t t e r n of skin abnormal i t i e s , such asdark and l ight s po t s on the skin and small "corns" on the p a l m s ,s o l e s , and trunk. Some of the corns may progre s s to skin cancer.Other h e a l t h e f f e c t s of arsenic inge s t i on include an increasedrisk of l iver, b l a d d e r , kidney, and lung cancer. Long-termexposure (grea t e r than 14 d a y s ) to inorganic arsenic at l eve l s aslow as 20 micrograms per k i l ogram of body weight per day mayresult in mi ld h ea l th e f f e c t s . The severity of symptoms t ends toincrease as exposure durat ion increases. The EnvironmentalProt e c t i on Agency (EPA) es t imate s that a dose of 1 microgram perk i l o g r a m of body weight per day corre sponds to a cancer risk of1.5 in 1,000 ( 3 ) . Arseni c l ev e l s are s u f f i c i e n t l y high insur fac e soil to be of pub l i c heal th concern for ingest ion,i n h a l a t i o n , or dermal exposures.
I n h a l a t i o n of inorganic arsenic dusts may also result in mildirr i ta t ion of the d i g e s t i v e tract. The inha la t i on route of humanexposure is more l i k e l y to increase the risk of lung cancer thanis the inges t ion route. Air concentrations of about 200micrograms per cubic meter are as sociated with irr i ta t ion of thenose, t hroa t , and exposed skin. The N a t i o n a l I n s t i t u t e f orOccupat ional S a f e t y a n d H e a l t h ( N I O S H ) h a s s e t a recommendedexposure l imi t (REL) for occupat ional exposure to arsenic in airat 2 micrograms per cubic meter not to be exceeded for more than15-minutes. EPA has e s t imated that a l i f e t i m e inha la t i onexposure to 1 microgram per cubic meter causes a l i f e t i m e cancerrisk of 4 in 1,000 ( 3 ) . The maximum level of airborne arsenicde t e c t ed at the RFT s i t e ( 0 . 0 9 3 micrograms per cubic meter) is ata level of p u b l i c h e a l t h concern. S o i l - d i s t u r b i n g a c t i v i t i e s ,such as excavation of so i l s or motorcyc l ing, are l i k e l y to causean increase in airborne arsenic l ev e l s .
Dermal exposure to arsenic-containing compounds may result inmild-to-severe i rr i ta t i on of the skin, eyes, or throat. Nor e l i a b l e dose e s t imate s are a v a i l a b l e on the exposure l e v e l s atwhich these e f f e c t s begin to appear.
Cadmium
Human exposure to cadmium at the RFT site can occur eitherthrough the inge s t i on of contaminated s o i l , mine t a i l i n g s , andf o o d - c h a i n en t i t i e s or through the i n h a l a t i o n of contaminateddus t s . Very smal l amounts of inges ted cadmium are absorbed intothe b lood ( l % - 5 % ) wh i l e 30%-50% of that which is inhaled is takeninto the b lood ( 4 ) . Once cadmium enters the body, it is retainedvery s t r o n g l y . A p r o p o s e d r e f er ence dose (a d a i l y dose that ises t imated to be without a p p r e c i a b l e human h e a l t h r i s k ) of 0.5micrograms per k i l o g r a m of body weight per day for oral exposurei s currently under review ( 4 ) .
I n g e s t i o n of cadmium may result in damage to the kidneys and maycause hyper t en s i on , a l t h o u g h the importance of cadmium in
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hyper t ens ion is unclear. Dermal exposure to cadmium compoundshas not been observed to cause s i g n i f i c a n t h e a l t h e f f e c t s .Long-term inhala t i on exposures to cadmium at l eve l s of 100micrograms per cubic meter may increase the risk of lung d i s ea s e ,such as emphysema, and may a l s o cause kidney i n j u r y . L i f e l o n ginhalat ion of air containing 0.03 micrograms per cubic meter ises t imated to cause a l i f e t i m e cancer risk of 1 in 10,000 (4).Air monitoring re su l t s at the RFT site de tec t ed airborne cadmiuml ev e l s ( 0 . 0 8 2 microgram per cubic me t er) at l ev e l s of p u b l i chealth concern ( 1 ) . S i t e remediation activit ies or on-sitecyc l ing ac t iv i t i e s are l i k e l y to increase airborne cadmiuml eve l s .
Under current land use, cadmium l e v e l s in s u r f a c e soil are nothigh enough to be of p u b l i c h ea l th concern. If the site isd e v e l o p e d for r e s i d e n t i a l or recreational uses, the l ev e l s maybecome a p u b l i c h ea l th concern.
Lead
Human exposure to lead at the RFT site may occur through twom a j o r pathways: the inge s t ion of contaminated s o i l , minet a i l i n g s , and f o o d - c h a i n en t i t i e s or the inhala t i on of airbornecontaminated dus t s . Leve l s of lead in s u r f a c e soil and t a i l i n g s ,subsurface soil and t a i l i n g s , and air are s u f f i c i e n t l y high to beof p u b l i c h ea l th concern.
Chi ldren are e s p e c i a l l y su s c ep t ib l e to the hea l th e f f e c t s of leadexposure. Low l e v e l s of lead exposure may cause decreased growthand may result in lower i n t e l l i g e n c e quotient (IQ) scores. Lowl e v e l s of lead exposure may a l s o cause hyper t en s i on inm i d d l e - a g e d men. Pregnant women exposed to lead t r a n s f e r lead tothe f e t u s , and thi s may cause preterm bir th, reduced birthwe igh t , and decreased neurological deve lopment in the i n f a n t .Resul t s of s t ud i e s have shown that lead causes cancer inlaboratory animal s; however, it is not known whether lead causescancer in humans.
Human inha la t i on of l ead-contaminated dust or lead f u m e s mayresult in the same h e a l t h e f f e c t s that inge s t i on exposure causes.Air monitoring resul t s at the RFT site indicated lead (1 .65micrograms p e r cubic me t er) a t l e v e l s above E P A ' s N a t i o n a lPrimary and S e c o n d a r y Ambient Air Q u a l i t y S t a n d a r d s f or lead ( 1 . 5micrograms per cubic me t e r) ( 5 ) . Airborne lead l e v e l s areexpec t ed to be even higher if soil is d i s turbed by on-siteact iv i t i e s such as soil excavating or cyc l ing .
The Centers f o r Disease Contro l (CDC) ha s cautioned thatconcentrations of lead greater than 500-1,000 p a r t s per m i l l i o n(ppm) in res idential soil could lead to elevated blood leadl eve l s in ch i ldr en who inhale or ingest so i l . Lead l e v e l s inexcess of these values were f o u n d in on-site s u r f a c e soil andmine t a i l i n g s and in sub sur fa c e soil and t a i l i n g s . S i t et r e spa s s e r s , s i te workers, and recreational c y c l i s t s mayexperience short-term exposure s to l ead-contaminat ed media.
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S e l e n i u m
Human exposure to se lenium at the RFT site may occur through theinge s t ion of contaminated groundwater or soil and through theinhalat ion of airborne dust. Once inge s t ed , selenium in both theorganic and inorganic f o r m s is r e a d i l y absorbed. A l t h o u g hselenium is an essential nutrient, it may have toxic e f f e c t s atl eve l s modera t e ly above the d a i l y nutritional requirement. TheF o o d and N u t r i t i o n Board of the N a t i o n a l Academy of Science s(NAS) sugge s t s that 0.05 to 0.20 mg of selenium per person perday is an adequate and s a f e level of d i e tary intake in a d u l t s( 6 ) .
I n h a l a t i o n of selenium may cause damage to the r e sp ira tory t rac t ,g a s t r o i n t e s t i n a l and cardiovascular e f f e c t s , and irr i ta t ion ofthe skin and eyes ( 7 ) . Air sample s c o l l e c t ed f r o m the RFT sitewere not analyzed for s e l enium; however, the l e v e l s f ound ins ur fa c e soil and t a i l i n g s and the air monitoring re su l t s forother site contaminants indicate that airborne selenium leve l smay be of p u b l i c h ea l th concern under normal site condi t ions .S o i l d i s r u p t i o n by such ac t iv i t i e s as soil excavation or cyc l ingcould increase airborne selenium leve l s .
S e l e n i u m may also bioaccumulate in p l a n t s and animals. Thehea l th e f f e c t s f r o m long-term exposure to selenium via inges t ionof contaminated f o o d or water inc lude l o s s of hair, lo s s andd e f o r m i t i e s o f n a i l s , prob l ems with wa lk ing , d imini shed r e f l e x e s ,and some p a r a l y s i s . T h e s e h ea l th e f f e c t s were repor t ed f r o m astudy of p o p u l a t i o n s in China that lived in areas with ex tremelyhigh selenium l ev e l s in the soil and in the rice and vege tab l e sthey consumed. S e l e n i u m l ev e l s in the f o o d were 1.6 par t s perm i l l i o n or higher, and the period of exposure was months or evenyears ( 8 ) .
Zinc
Human exposure to zinc at the RFT site may occur through twom a j o r pa thways: the inge s t i on of contaminated s o i l , t a i l i n g s , andgroundwater or the inhalat ion of airborne contaminated dust.W h i c h h ea l th e f f e c t s result f r o m exposure t o excess l e v e l s o fzinc d e p e n d s on the pathway of exposure.
I n g e s t i o n of excess zinc may cause stomach or d i g e s t i v e prob l ems .N A S h a s e s t imated t h e recommended d i e t a r y a l lowance ( R D A ) f o rzinc to be 15 m i l l i g r a m s per day ( 6 ) . Long-term exposure toexcessive l e v e l s o f zinc ( 2 . 1 m i l l i g r a m s per k i l ogram of bodyweight p e r d a y ) may result in copper d e f i c i e n c y ( 8 ) ; however,exposures of this magni tude are not expec t ed to occur at the RFTsite.
I n h a l a t i o n of zinc dust may lead to breathing d i f f i c u l t i e s andn o n s p e c i f i c neuro log i ca l e f f e c t s such as headaches and malai s e(9). Air monitoring resul t s at the RFT site did not show zinc tobe at l eve l s of p u b l i c h ea l th concern; however, durings o i l - d i s t u r b i n g a c t i v i t i e s , such as soil excavation or c y c l i n g ,airborne zinc l eve l s may become a pub l i c hea l th concern.
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C O N C L U S I O N S

U s i n g th e ava i lab l e i n f o r m a t i o n , ATSDR has concluded that thissite is of p o t e n t i a l p u b l i c h ea l th concern because humans may beexposed to hazardous substances by inges t ion of contaminateds o i l , groundwater, and f o o d - c h a i n e n t i t i e s ; dermal contact withcontaminated s o i l ; and inha la t i on of contaminated dust . T h i sP r e l i m i n a r y H e a l t h Asse s sment is based on incompl e t e monitoringdata for groundwater and s u r f a c e water. A f u l l assessment of thep u b l i c h e a l t h i m p l i c a t i o n s of thi s s i te is not p o s s i b l e with thei n f o r m a t i o n p r e s e n t l y a v a i l a b l e .In accordance with the Comprehensive Environmental Response ,Compen sa t i on , and L i a b i l i t y Act of 1980, as amended, theRichardson F l a t T a i l i n g s s i te ha s been evaluated f o r p o s s i b l ef o l l o w - u p with h e a l t h e f f e c t s s tudie s . However , because nodocumentat ion or ind i ca t i on exi s t s that human exposure tos i t e-re la t ed contaminants is occurring or has occurred in thep a s t , this s i t e i s not being considered for f o l l o w - u p hea l ths tud i e s at this time.
As ATSDR receives a d d i t i o n a l i n f o r m a t i o n , such i n f o r m a t i o n mayindicate that f u r t h e r assessment is warranted by s i t e - s p e c i f i cp u b l i c hea l th issues.
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R E C O M M E N D A T I O N S

A T S D R recommends t h e f o l l o w i n g :
1. Restrict p u b l i c access to the site to reduce unauthorizedsite entry and use of the site for recreational purposes .
2. Moni tor private w e l l s within 1 mile of the s i te to determinewhether these w e l l s are being impacted by site contaminants andwhether water f r o m these w e l l s can continue to be used forp o t a b l e purpo s e s .
3. Conduct a d d i t i o n a l s u r f a c e water moni tor ing, both upgrad i en tand downgradient f r o m the s i te , to determine the s i t e ' s impact onS i l v e r Creek and other nearby bodies of s u r f a c e water.
4. S a m p l e leachate seeps f r o m a long the north side of theon-site earthen dam, and analyze these s a m p l e s fors i t e-as soc iated contaminants .
5. C o l l e c t a d d i t i o n a l o f f - s i t e soil sampl e s f r o m areas a d j a c e n tto the site, e s p e c i a l l y downwind of the s i te , to characterizeo f f - s i t e contamination.
6. C o l l e c t and analyze e d i b l e por t i on s of trout f r o m S i l v e rCreek to determine whether they are s u i tab l e for continued humanconsumption.
7. I n c l u d e the f o l l o w i n g in the r emedia t i on workp lan ifadd i t i ona l site remediation occurs:

Provide adequate personal pro t e c t i v e equipment that meetsthe s tandard s o f the Occupat ional S a f e t y and H e a l t hA d m i n i s t r a t i o n ( O S H A ) f o r workers conduct ing remedialac t iv i t i e s in and around the site.
F o l l o w a p p r o p r i a t e precaut ionary g u i d e l i n e s , r e g u l a t i o n s ,and advisories f r o m the N a t i o n a l I n s t i t u t e for OccupationalS a f e t y a n d H e a l t h ( N I O S H ) a n d O S H A .
E m p l o y op t imal dust control measures i f remedial ac t iv i t i e swi l l involve ground-d i s t urb ing ac t iv i t i e s . In a d d i t i o n t oon-site air moni t or ing , a p p r o p r i a t e real-t ime air moni tor ingat the worksite p e r i p h e r y should be conducted during workinghours in a d d i t i o n to on-site air moni tor ing. L e v e l s ofcontaminants in the ambient air at the per iphery of the siteshould not exceed N a t i o n a l Ambient Air Q u a l i t y S t a n d a r d s( N A A Q S ) o r N I O S H recommendat ions .

8. When indicated by p u b l i c h e a l t h needs , and as resourcesp ermi t , the evaluat ion of a d d i t i o n a l relevant h e a l t h outcome dataand community h e a l t h concerns, if a v a i l a b l e , is recommended.
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